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ABSTRACT
The primary purpose of this study was to examine the various 
alternative possibilities for Increasing Income under selected enter­
prise combinations, crop rotations, labor organizations, and prices 
on medium and large size farms in the Western Region of the Central 
Plateau, Costa Rica.
The basic analytical techniques used for the analysis in this 
study were budgeting and linear programming. The medium farms ranged 
in size from 20 to 50, or an average of 35 acres. The large farms 
ranged in size from 51 to 1,300 or an average of 285 acres. Farms 
were divided into medium and large size based, for the most part, on 
machinery ownership and hiring of custom services. Five crop enter­
prises were included in the analysis. They were coffee, sugarcane, 
corn, beans, and tomatoes. Four sugarcane rotations were developed, 
two for the lower altitude (below 1,000 meters) and two for the higher 
altitude (above 1,000 meters). Comparisons of income were made to 
determine the most profitable rotation for each altitude. The most 
profitable cycle (number of stubble crops per rotation) was then 
determined for both of the optimum rotations. This was accomplished 
by comparing the income of consecutively shorter cycles for each 
rotation (plant cane and five stubbles, plant cane and four stubbles, 
plant cane and three stubbles, and plant cane and two stubbles). As
xiv
farm size increased, less of the operator's time was available for field- 
work. Operator labor (150 hours per month) was available for fieldwork 
on medium size farms, but not available for large farms. The variable 
pricing of the more Important crop enterprises was used to determine 
the competitiveness of an enterprise within a given price range. The 
prices of coffee, sugarcane, tomatoes, and beans were varied.
The analysis showed that in the lower altitude Alternative II 
(plant and five stubbles harvested at 11, 11, 11, 11, 11, 11 months, 
respectively) was more profitable than Alternative I (plant and five 
stubbles harvested at 18, 13, 13, 13, 13, 13 months, respectively). The 
effects of the number of production cycles on enterprise combinations 
and income within Alternative II (the most profitable low altitude 
rotation) were compared. Alternative III (plant cane and four stubbles) 
was the most profitable of all the four sugarcane production cycles.
In the higher altitude, Alternative VIII (plant and five stubbles 
harvested at 24, 21, 16, 19, 14, 13 months, respectively) was more 
profitable than Alternative VII (plant and five stubbles harvested at 
24, 23, 23, 23, 23, 23 months, respectively). The effects of the number 
of production cycles on enterprise combinations and income within 
Alternative VIII (the most profitable high altitude rotation) were 
compared. Alternative VIII (plant cane and five stubbles) was the 
most profitable of all the four sugarcane production cycles.
Returns to land and management per acre were higher in the medium 
size farms than in the large size farms. In general, under the same 
prices, farm operators in lower altitudes produced a large acreage of
xv
sugarcane as compared with higher altitudes, while farm operators In 
higher altitudes produced a larger acreage of coffee than farms In 
lower altitudes which resulted, In great part, from the frequency of 
the sugarcane harvest. Including tomatoes In the enterprise mix, 
generally Increased farm income over an enterprise mix excluding It.
In summary, with the resources presently available, and with the 
usually low price and Income levels of beans and corn, large acreages 
of coffee and sugarcane will likely be produced, even under relatively 





Agriculture and agriculturally related Industries are basic to the 
economy of Costa Rica. A country In which two-thirds of the population 
Is mainly preoccupied with food production and marketing, In which 
costs are continually Increasing, and In which very low yields and 
excessive use of manpower Is common, there is a need for increased 
efficiency In the agricultural sector. The increasing personal 
incomes, as the nation develops, will create more demand for food, 
which, if supplied domestically, will require a greater effort and 
efficiency in the agricultural sector.
Agricultural development problems of Costa Rica are similar to 
those throughout most of Latin America. The central problem Is the 
parallel development of human and agricultural resources. New lands, 
and the improvement of lands presently in agricultural use, offer ample 
potential for development. Expanded and improved agricultural credit 
is needed. Improved farming practices, and marketing facilities are 
basic to any increase in agricultural efficiency. The productivity 
of labor generally is low in the output of farm products for home or 
domestic consumption. Improvement in the efficiency of labor and
1
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management should result In substantial Increases in output in all 
sectors of the economy, as this should release resources now used in 
agriculture for other uses.
In order to obtain the maximum use of resources and an optimum 
combination of enterprises, on farms in the Western Region of the 
Central Plateau, Costa Rica, more detailed farm management information 
is necessary and vital. Little information of this type is now avail­
able and even basic agricultural statistics are fragmentary, and in 
some instances, subject to question.
Farm operators are faced with the problem of selecting the most 
profitable combination of enterprises to maximize income with a given 
number of limited resources. The information contained in this study 
should be of particular interest and benefit to the farm operators as 
a guide to select the most profitable enterprise combinations commen­
surate with their resource restrictions, and to the agricultural 
extension personnel in aiding farm managers in making profitable adjust­
ments.
Location, Size, and Description of Study Area
This study area is located in Costa Rica, Central America.
Costa Rica lies between the Pacific Ocean and the Caribbean Sea. It is 
bounded on the north by Nicaragua and on the south by Panama. The 
total land area is approximately 19,700 square miles, or roughly the 
combined size of the states of Vermont and New Hampshire in the 
United States. The total length of the country is about 288 miles and 
the width is 170 miles at the broadest point.
3
The area of study is part of the Central Plateau, one of the 
country’s most important agricultural regions and the location of 
most of the other economic activity and development as well. The 
Central Plateau area is about 60 miles long and 30 miles wide with 
elevation ranging from 1,980 to 6,000 feet.^
The Central Plateau is highly productive, due mainly to rich, 
recent volcanic soil deposits. It is where nearly three-fourths of 
Costa Rica's population lives. In 1959, population density in the 
Central Plateau was 111 per square mile; for the rest of the country 
it was only 31 per square mile. Four of the largest cities are in the 
Central Plateau. These are San Jose, the capital, with a metropolitan
population of 320,500; Heredia with a population of 19,725; Cartago
2with 19,677; and Alajuela with 20,642. Surrounding the Central 
Plateau are mountains ranging up to 12,000 feet in height, extending
3to the south in an unbroken mass toward the Panamanian border. This 
study is confined to that portion of the Province of Alajuela (counties
■̂Lombardo, Heraclio A., Analysis of an Agricultural Economy 
Within the Central Plateau Region of Costa Rica, (Stillwater: Un­
published Ph. D. Dissertation, Oklahoma State University, May 1964), 
pp. 5-6.
^In 1968 metropolitan population of San Jose was 383,219; 
Heredia was 21,685; Cartago was 20,258; and Alajuela was 26,582. 
Ministerio de Industria y Comercio, Direccion General de Estadistica y 
Censos, Anuario Estadistico de Costa Rica, (San Jose, Costa Rica: 
Direccion General de Estadistica y Censos, 1968).
3Coyner, Mary S., The Agriculture and Trade of Costa Rica- 
Foreign Agricultural Economics, (Washington, D. C.: U. S. Department
of Agriculture, Economic Research Service, ERS-Foreign 102, November 
1964), pp. 3-6.
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Central, San Ramon, Grecia, Naranjo, and Poas), which ranges in eleva­
tion from 2,600 to 4,900 feet In the western portion of the Central 
Plateau.
The study area Is more or less homogeneous with respect to soils, 
climate, land use, and the number of crop enterprises produced, and it 
will be referred to in this study as the Western Region of the Central 
Plateau.
Objectives
The overall objective of this study was to examine the various 
alternative possibilities for increasing income under selected enter­
prise combinations, crop rotations, labor organizations, and prices on 
medium and large size farms in the Western Region of the Central Plateau, 
Costa Rica.
The more specific objectives were:
(1) To obtain data and develop inputs, outputs, 
costs and returns information for crop 
enterprises commonly produced in the area.
(2) To develop and determine feasible crop 
rotations for sugarcane which represented 
production in the lower and upper altitudes 
of the study area.
(3) To develop and determine optimal enterprise 
organizations and income for medium and 
large size farms.
5
(4) To determine the effect of changes In
enterprise alternatives on farm Incomes.
(5) To determine the most profitable combination 
of enterprises for farms with different 
quantities of available land and labor.
(6) To determine the effects of variability




The primary source of Information for this study was from personal 
Interviews with a selective sample of 70 medium and large farm 
operators In the study area. Supporting Information was obtained from 
experimental data from the Ministry of Agriculture In Costa Rica( 
census data, and production specialists (including county agents) in 
the four county study area.
Information obtained in the summer of 1970 Included land use and 
tenure, quantities and prices of inputs, quantities and prices of out­
puts, schedule of operations and performance rates, machinery and 
equipment use and costs, labor requirements (hours worked and number of 
workers) and costs, and capital requirements (limitations and sources) 
and costs.
Analytical Procedure
The medium farms ranged In size from 20 to 50, or an average of 35 
acres. The large farms ranged In size from 51 to 1,300 or an average 
of 285 acres. Farms were divided Into medium and large size based, 
for the most part, on machinery ownership and hiring of custom services.
From the basic data obtained above, input-output coefficients and 
costs-retums information were developed by farm size for the five most 
common crop enterprises (coffee, sugarcane, corn, beans, and tomatoes) 
produced in the study area.
Four sugarcane rotations were developed, two for the lower altitude 
(below 1,000 meters) and two for the higher altitude (above 1,000 
meters). Comparisons of income were made to determine the most pro­
fitable rotation for each altitude.
The most profitable cycle (number of stubble crops per rotation) 
was then determined for both of the optimum rotations. This was 
accomplished by comparing the income of consecutively shorter cycles 
for each rotation (plant cane and five stubbles, plant cane and four 
stubbles, plant cane and three stubbles, and plant cane and two 
stubbles).
The impact of different enterprise alternative combinations on 
farm income was analyzed by including or not including selected crop 
enterprises.
Managerial functions require time. As farm size increased, less 
of the operator's time was available for fieldwork. Operator labor 
(150 hours per month) was available for fieldwork on medium size
7
farms, but not available for large farms. There were two classifica­
tions for hired labor: (1) regular full-time workers who were employed
12 months annually, and (2) seasonal workers who were employed to 
harvest coffee and sugarcane.
The variable pricing of the more Important crop enterprises was 
used to determine the competitiveness of an enterprise within a given 
price range. The prices of coffee, sugarcane, tomatoes, and beans were 
varied. Budgeting and linear programming techniques were used In the 




AGRICULTURE IN THE STUDY AREA
The purpose of this chapter was to present a general description 
of the resources and agriculture in the counties Included in the 
Western Region of the Central Plateau.
Trends In Population
The population of Costa Rica increased from 800,875 in 1950 to 
1,336,274 in 1963, or an increase of 66.8 percent (Table 1). The 
population of the five counties included in the Western Region of the 
Central Plateau Area showed a percentage Increase less than the Country 
as a whole. By comparison, the Central Plateau counties, in total, 
increased from 96,872 to 158,839 or an increase of 64 percent. The 
range was from a low of 29.9 percent (from 19,951 to 25,925 inhabi­
tants) from San Ramon county to a high of 86.3 percent (from 23,571 
to 43,923 inhabitants) for Grecia county.
1963 is the most recent census.
8
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Table 1. Trends and Percentage Change In Population, Selected 
Counties, Costa Rica, Central America, 1950-1963
County 1950 1963 Percentchange
Number - - - - - Percent
Central 37,376 64,398 + 72.3
San Ramon 19,951 25,925 + 29.9
Grecia 23,571 43,923 + 86.3
Naranjo 10,839 16,414 + 51.4
Poas 5,135 8,179 + 59.3
Total 96,872 158,839 + 64.0
Costa Rica 800,875 1,336,274 + 66.8
Source; Hlnlsterlo de Economla y Hacienda, Censo de Poblaclon, 1950, 
Costa Rica, (Washington: United States Government Printing
Office, 1953), p. 51. Ministerio de Industria y Comerclo, 
Censo de Poblaclon, 1963, Costa Rica, (San Jose, Costa Rica: 
Dlrecclon General de Estadlstlca y Censos, 1966), pp. 3-4.
Number and Size of Farms
The number of farms In the Western Region of the Central Plateau 
Increased from 6,578 to 9,315, or an increase of 41.6 percent for the 
eight-year period 1955-1963 (Table 2). The greatest increase in the 
number of farms was in Grecia county which experienced an increase of 
1,318 farms from 2,042 to 3,360, or an increase of 64.5 percent. The 
increase in the number of farms was least in Central county from 1,898 
to 2,401 or an increase of 26.5 percent.
I
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Table 2. Number and Size of Farms, Selected Counties, Costa Rica, 
Central America, 1955-1963
Number Percent Average acres Percent
1955_____ 1963____ change____ 1955____ 1963 change
Central 1,898 2,401 + 26.5 35.1 38.9 + 10.8
San Ramon 1,514 2,026 + 33.8 59.3 78.3 + 32.0
Grecia 2,042 3,360 + 64.5 104.0 128.7 + 23.7
Naranjo 748 959 + 28.2 32.9 37.5 + 14.0
Poas 376 569 + 51.3 34.8 32.8 - 5.7
Total 6,578 9,315 + 41.6 61.8 79.4 + 28.5
Source: Ministerlo de Economia y Hacienda, Censo Agropecuarlo, 1955,
Costa Rica, (San Jose, Costa Rica: Dlreccion, General de
Estadlstica y Censos Seccion de Pub1icaclones, 1959), p. 1. 
Ministerio de Economia y Hacienda, Censo Agropecuarlo, 1963. 
Costa Rica, (San Jose, Costa Rica: Dlreccion General de
Estadlstica y Censos, Seccion de Pub1icaciones, 1965), 
pp. 1-4.
The average size of farm increased from 61.8 acres in 1955 to 79.4 
acres in 1963, or an increase of 28.5 percent. The increase in the 
size of farms was greatest in San Ramon county from an average of 59.3 
acres in 1955 to an average of 78,3 acres in 1963, or an increase in 
size of 32.0 percent. Only Poas county showed a decrease of 2.0 acres 
from 34.8 to 32.8 or a decrease of 5.7 percent in the average size of 
farm for the eight-year period 1955-1963.
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Farm Tenure
The Increase In the number of farms from 1955 to 1963, as shown In
the previous section, was accompanied by tenure changes. Table 3 shows
the number of farm operators by tenure for the Western Region of the
Central Plateau. Holdings rented for a share of the produce and
holdings operated under other single forms of tenure were the only two
2tenure groups which showed a decrease from 1955 to 1963. The largest
increase was in holdings operated by squatters which increased from 10
3to 24 or an absolute increase of 140 percent. The relative Increase 
was from .15 to .26 percent.
Holdings owned by the holder showed an increase in number of 2,566
from 5,503 to 8,069 for the eight-year period 1955-1963, or an absolute
4increase of 46.6 percent. Their relative postlon Increased from 83.7 
to 86.6 percent from 1955-63, or a relative Increase of 2.9 percent.
2Holdings operated under other single forms of tenure included 
all areas under inheritance procedures, and the land areas from which 
the normal form of tenure could not be determined.
3Holdings operated by squatters included all land operated by 
holders lacking an ownership title and not paying any rent for it, 
although they retain the total usufruct, or total use. Land occupied 
by squatters may be either private or public property and occupancy 
occurs without consent of the owner even though it may sometimes be 
tolerated by him.
Holdings owned by the holder included the area of land possessed 
by the holder by means of a legal title or held under special long-term 
concescions.
Table 3. Number of Farm Operators by Tenure, Selected Counties, Costa Rica, Central America,
1955-1963
; Central : San Ramon : Grecia : Naranjo : Poas :____ Total
: 1955 1963 ; 1955 1963 : 1955 1963;1955 1963 :1955 1963: 1955 : 1963
Holdings owned
by the holder or 
in owner-like 
possession 1,685 2,118 1,127 1,476 1,715 3,097 608 841 368 537 5,503 8,069
Holdings rented 
for a fixed amount 
of money 19 24 4 18 2 9 11 8 2 8 38 67
Holdings rented for a 
share of the produce 30 30 18 16 3 2 12 4 2 63 54
Holdings rented 
gratuitously 12 13 31 49 11 37 15 5 1 1 70 105
Holdings operated 
by squatters 3 6 2 17 4 1 1 1 m  m 10 24
Holdings operated by 
colonos 8 7 • »  * 20 33 28 40
Holdings operated 
under other single 
forms of tenure 1 7 5 190 9 4 191 25
Holdings operated 
under more than one 
form of tenure 140 196 332 445 97 172 101 97 5 21 675 931
All farm operators 1,898 2,401 1,514 2,026 2,042 3,360 748 959 376 569 6,578 9,315
Source: Ministerio de Economia y Hacienda, Censo Agropecuarlo, 1955, Costa Rica, (San Jose,
Costa Rica; Dlreccion de Estadlstica y Censos, Seccion de Publicaciones, 1959), pp. 2-3. 
Ministerio de Economia y Hacienda, Censo Agropecuarlo, 1963, Costa Rica, (San Jose,
Costa Rica: Dlreccion General de Estadlstica y Censos, Seccion de Publicaciones, 1965),
pp. 5-6.
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Holdings operated under more than one form of tenure comprised
10.3 percent of the total number of farm operations In 1955 and 10
5percent In 1963.
Holdings rented for a share of the produce consisted of 1.1 per­
cent of the total number of farm operations in 1955 and 1.1 percent In 
1963.6
Climate *̂ ®
The climate in the Central Plateau Is characterized by a period 
of low rainfall extending from December through April, but enough 
moisture is available most of the time for permanent crops and pasture. 
The mean average annual rainfall ranges from 50 to 70 inches. Rainfall 
is more plentiful from May through November.
For the country as a whole, there are three climatic zones. These 
are the "tierra caliente" (hot land) below 2,600 feet, the "tlerra 
templada" (temperate land) from 2,600 to 4,900 feet, and the "tierra 
frla" (cold land) above 4,900 feet. Trie Western Region of the Central
Holdings operated under more than one farm tenure included 
the area of land under the combination of more than one single form 
of tenure.
^Holdings rented for a share included all areas for which use 
the holder paid a share of the produce.
^Ministerio de Agriculture y Ganaderia, Lluvla Resumen de la 
Decada 1960-1969, (San Jose, Costa Rica: Servicio Meteorologico de
Costa Rica, 1970).
g
Coyner, Mary S., oj>. clt., p. 4.
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Plateau Is part of the temperate land with annual range temperature 
obetween 57-70 Fahrenheit.
9Soils
Characteristics of the soils are extremely variable In the Central 
Platau Area of Costa Rica, due to weathering, the Influence of recent 
volcanic activity, and erosion. Nitrogen Is probably the most deficient 
plant nutrient, phosphorus is also frequently deficient, and potassium 
contents is extremely variable. The soils in the study area belong to 
one major soil series group, the reddish-brown lateritic soils, which 
includes both the Grecia and Alajuela Series.
Grecia soils, with a loam to sandy loam surface texture, are dark 
brown color when wet and a reddish-brown color when dry. The subsoil 
is clay with a dark reddish-brown color when wet and a reddish color 
when dry.
Alajuela soils, with a loam to sandy loam surface texture, are 
dark brown color when wet and a reddish-brown color when dry. The 
subsoil is a clay loam with a reddish-brown color when wet and reddish 
color when dry.
The major dissimilarity between the Grecia Series and Alajuela 
Series is that the former has a hard stratum with prismatic structure.
Vargas, Oscar y Jose A. Torres, Estudlo Prelimlnar de Suelos 
de la Region Occidental de JLa Meseta Central, (San Jose, Costa Rica: 
Ministerio de Agricultura e Industrlas, Boletin Tecnico No. 22, 1958), 
pp. 22-27.
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This stratum was developed due to local conditions such as climate, 
topography, and the area where the plroclastlc materials and volcanic 
ashes were deposited. This hard stratum in the Grecia Series causes 
slow internal drainage.
Land Use
The pattern of land use in the Central Plateau of Costa Rica 
changed through time. Table 4 shows the land utilization for the 
Western Region of the Central Plateau in 1955 and 1963. Total land in 
farms increased from 406,396 in 1955 to 739,247 in 1963, or an increase 
of 82 percent. The increase in land in farms over this period ranged 
from 40 percent in Central county to 104 percent in Grecia county.
Land under permanent crops increased in all the counties for the 
eight-year period. The increase in the number of acres was 27,194 or 
an increase of 51 percent.
Wood or forest land showed the largest increase in the number of 
acres from 135,377 in 1955 to 340,419 in 1963 or an increase of 151 
percent. Land under temporary crops increased by 15,602 acres, or an 
increase of 70 percent. Only the category "all other land" experienced 
a decrease from 4,765 acres to 4,280 acres or an 11 percent decrease.
In 1963, 5,465 farms in the selected counties reported producing 
coffee, 4,086 farms produced beans, 3,748 farms produced sugarcane, 
3,495 farms produced corn, and 2,038 farms produced rice.^^
lOMinisterio de Economia y Hacienda, Censo Agropecuario, 1963, 
Costa Rica, (San Jose, Costa Rica: Dlreccion General de Estadlstica y
Censos, Seccion de Publicaciones, 1965), pp. 74-166.





Central San Ramon Grecia
1955 1963 1955 1963 1955 1963
Land under
temporary crops 6,683 6,547 6,653 6,195 7,372 23,695
Land temporarily
fallow 1,123 3,102 1,948 3,593 23,415 34,961
All other arable
land 223 1,580 452 1,635 7,100 9,010
Land under
permanent crops 13,805 20,961 7,575 10,473 19,380 28,572
Permenent meadows
and pastures 32,898 36,110 48,841 66,310 56,012 98,218
Wood or forest
land 11,042 24,127 23,817 69,959 95,921 235,704
All other land 796 942 473 535 3,214 2,392
Total acres 66,570 93,369 89,759 158,700 212,414 432,552





: Selected counties Total acres y  INaranlo Poas





temporary crops 1,440 1,279 247 281 22,395 37,997 + 70%
Land temporarily 
fallow 407 822 369 488 27,262 42,966 + 58%
All other arable 
land 147 170 97 113 8,019 12,508 + 56%
Land under 
permanent crops 7,775 12,601 4,238 7,360 52,773 79,967 + 51%
Permanent meadows 
and pastures 12,514 16,038 5,540 4,434 155,805 221,110 + 42%
Wood or forest 
land 2,228 4,764 2,369 5,865 135,377 340,419 +151%
All other land 71 265 211 146 4,765 4,280 - 11%
Total acres 24,582 35,939 13,071 18,687 406,396 739,247
Percent change + 46% + 43% + 82%
Source: Ministerio de Economia y Hacienda, Censo Agropecuarlo, 1955, Costa Rica, (San Jose,
Costa Rica: Dlreccion General de Estadlstica y Censos Seccion de Publicaciones, 1959),
pp. 8-9. Ministerio de Economia y Hacienda, Censo Agropecuarlo, 1963, Costa Rica,
(San Jose, Costa Rica: Dlreccion General de Estadlstica y Censos, Seccion de
Publicaciones, 1965), pp. 10-12.
If Data on change in total acres and in all categories appear inconsistent, as all show increases 
in some cases rather substantial from 1955-1963, except "all other land", which showed a slight 
decrease. This appears impractical, but if total acres increased, and it did by 82 percent, 
then the other increases are possible.
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Land use according to acres of crops produced Is shown In Table 5. 
In terms of acres harvested in 1955, crops In order of Importance were 
coffee, sugarcane, beans, and corn. Coffee was produced on 25,230 
acres or 38.3 percent of total cropland harvested. Sugarcane, beans, 
and corn followed with 23.8, 14.1, and 13.1 percent, respectively.
By 1963, the number of harvested acres of coffee had increased to 
35,677 acres, or an Increase of 41.4 percent. Sugarcane increased from 
15,692 acres to 19,232, or an Increase of 22.5 percent. Beans Increased 
from 9,265 to 15,767 acres, or an Increase of 70.2 percent. Corn 
Increased from 8,644 acres to 9,568 acres, or an Increase of 10.7 per* 
cent. In terms of acres harvested, crops by order of Importance were 
coffee, sugarcane, beans, corn, and rice. In 1963, over 57 percent of 
the cropland harvested was in coffee and sugarcane.
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Table 5. Land Use by Acres of Crops and Percent of Total Cropland 














Coffee 25,230 38.3 35,677 37.4 41.4
Sugarcane 15,692 23.8 19,232 20.2 22.5
Beans 9,265 14.1 15,767 16.6 70.2
Com 8,644 13.1 9,568 10.0 10.7
Rice 3/ 3,927 6.0 10,020 10.5 155.1
Other 3,111 4.7 _L058 5.3 62.6
Total 65,869 100.0 95,322 100.0 44.7
Source: Ministerio de Economia y Hacienda, Censo Agropecuarlo, 1965,
Costa Rica, (San Jose, Costa Rica: Dlreccion General de
Estadlstica y Censos, Seccion de Publicaciones, 1959), 
pp. 18-55. Ministerio de Economia y Hacienda, Censo 
Agropecuarlo, 1963, Costa Rica, (San Jose, Costa Rica: 
Dlreccion General de Estadlstica y Censos, Seccion de 
Publicaciones, 1965), pp. 71-167.
If Counties included were Central, San Ramon, Grecia, Naranjo, and 
Poas.
2/ Percent change from 1955 to 1963.
3/ Rice is produced in the low lands and is not important In the 
study area.
CHAPTER III 
THE THEORY OF LINEAR PROGRAMMING1
Linear programming is a mathematical tool for maximizing or 
minimizing an objective function, subject to linear restraints. In 
this study, the technique is used to determine the optimum allocation 
of resources and optimum organization on farms in the Western Region 
of the Central Plateau of Costa Rica.
Linear programming is applicable to any problem that has the 
three following criteria:
(1) An objective,
(2) Alternative methods for attaining 
the objective, and
(3) Resource restraints.
For a problem to have any feasible solution, the objective must be 
clearly specified. Most farm management or marketing efficiency prob­
lems involve either a profit maximizing or a cost minimizing objective. 
However, other specifications can be made concerning the objective to 
satisfy an individual situation.
^eady, Earl 0., and Wilfred Candler, Linear Programming 
Methods, (Ames: The Iowa State College Press, 1958).
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Alternative methods for obtaining the objective must also exist if 
a problem can be analyzed using linear programming. If a farmer in the 
Western Region of the Central Plateau of Costa Rica can produce only 
coffee, and in only one way, then there would be no necessity for 
linear programming. A linear programming problem does not exist unless 
resources are limited. A particular farm situation is usually limited 
by the amount of labor, the amount of capital, the amount of land or 
by the amount of all of them. There also can be subjective, institu­
tional, or other types of restrictions, and thus, a feasible plan is 
a function of the number and magnitude of these limitations.
Basic Assumptions of Linear Programming
Linear programming is a mathematical programming routine designed 
to provide answers to specified questions. However, before using the 
technique to solve specific problems, certain assumptions are necessary 
concerning the conditions under which the programming routine functions. 
These assumptions are: linearity, divisibility, additivity, finiteness,
and single value expectations.
Linearity
Linear programming takes its name from this assumption which means 
that once the input-output relationships of an activity are established, 
any increase in the variable functions results in a constant increase 
in the product. This should not be confused with the concept of 
diminishing returns to a single factor, because in linearity the use 
of two or more factors are increased simultaneously.
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Additivity
When two or more activities or enterprises enter into a solution, 
the total of these products must equal the sum of the individual pro* 
ductlon of the activities. The sum of resources must also equal the 
sum of the individual resources used by all the activities. Therefore, 
no Interaction or complimentarity between or among activities are 
possible.
Divisibility
Factors or resources are divisible to fractional units. This 
means that factors are continuous or infinitely divisible. For 
example, a fraction of resource, such as .02 acre of land or 5.6 cows 
may enter into a optimum solution. This, however, is not considered a 
serious limitation, since most farm resources are divisible to small 
denominations or the amount can be rounded to a whole number without 
seriously changing the content or impairing the validity of the optimum 
solution. It is possible to modify this assumption somewhat by using 
a computational procedure called integer programming which makes the 
more critical activities (resources or products) divisible only as 
specified whole number levels.
Finiteness
The number of activities and restrictions are limited, this is to 
say the number used cannot be infinite. Actually, the number is 
limited by the storage capacity of the high-speed digital computer.
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Single-value Expectation
Resource supplies, lnput-output coefficients and prices are known 
with certainty and do not vary during the period under consideration. 
This, of course, is a noble assumption, since few thingB are known with 
certainty. This assumption, however, is not new or foreign to agri­
cultural economists or other researchers familiar with the use of 
production functions.
Tabular and Graphic Presentation
The concept of the linear programming technique can be presented 
tabularly and graphically. For simplicity of illustration a graphic 
analysis limited to two dimensions, is presented. Thus, only two 
enterprises (coffee and sugarcane) are compared. Only three restrictions 
(land, December, and June labor) are used. The hypothetical input 
coefficients are in whole numbers. The requirements for production of 
coffee and sugarcane, and the amounts of limited resources are shown 
in Table 6.
Land, October labor, and December labor are the limited resources; 
all other resources necessary for production of coffee and sugarcane 
are unlimited and profit maximization is the objective. The total 
maximum attainable production from the selected restricted resources 
shown in Table 6 are shown in graphic form in Figure 1.
Any combination of coffee and sugarcane above or to the right of 
Line LABD1 is not possible. At one extreme, if no sugarcane is pro­
duced, coffee production is at 54,080 pounds (Point D'). December
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Table 6. Quantity of Limited Resources Available and Requirements 
for Production of Coffee and Sugarcane, Western Region of 
the Central Plateau, Costa Rica






















December labor hours 4,000

























labor at 4,000 hours Is the most limiting restraint on production of 
the coffee enterprise. On the other extreme If no coffee Is produced, 
sugarcane production Is at 10,000,000 pounds (Point L). Land at 100 
acres Is the most limiting restraint on production of the sugarcane 
enterprise.
The Line LABD' is called the "opportunity curve", for production 
of coffee and sugarcane. This line is also called production possi­
bility, iso-resource curve or Iso-cost curve and shows the possible 
production opportunities between two enterprises where resources are 













Figure 1. Total Pounds of Sugarcane and Coffee Attainable from Three 










sacrificed to Increase the production of another enterprise using a 
given "bundle" of resources. In Figure 2, the opportunity curve from 
Figure 1 is shown with the iso-revenue line. This line is straight 
because the output prices (coffee and sugarcane) do not change regard­
less of the amount of output sold. The slope of the iso-revenue line 
is the ratio of price for the two products, and it also defines all 
the combination of two products that will produce the same revenue. 
Graphically, profits are maximized at the point where the iso-revenue 
line is tangent to the production possibility curve. The optimum 
quantity of coffee and sugarcane to produce is at Points C and S 
when coffee was $.365 per pound and sugarcane was $.0033 per pound.
The quantities were about 17,500 pounds of coffee and about 8,750,000 
pounds of sugarcane. If the price ratio between the two enterprises 
were to change, for example, coffee increased to $.48 per pound and 
sugarcane decreases to $.0022 per pound, the point of tangency changes
and coffee production Increases from C to C (46,250 pounds) and
1 2
sugarcane decreases from S to S at 3,125,000 pounds.
1 2
The above graphic representation also Illustrates the concept of 
the marginal rate of product substitution. The points of tangency 
(A and B from Figure 2), where profits are maximized are the same as:




AS ■ Change in sugarcane production;

















Figure 2. Opportunity Curve for the Combination of Two Enterprises,




Coffee —  $0.48/lb.





Coffee —  $0.365/lb.










P - Price of coffee;
c
P .■ Price of sugarcane, 
s
From this same formulation the following criterion equation can be
.2developed
AZ - P - P AS 
o c 8
which is derived as follows:
P
As cSc “ F
p p - p
P ^ S « C  C 8 AS, a 0
s AC AC
The Z in the above equation means the change in profits associated 
o
with one unit change in coffee production. When the value of Z Is
o
positive, an increase in coffee increases profit, because the value of
sugarcane sacrificed to gain a unit of coffee is less than the value of
a unit of coffee; when Z is zero, profits are maximized for coffee and
o
sugarcane production; and when Z is negative, profits can be Increased
o
by decreasing the production of coffee.
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BASIC SIMPLEX TABLEAU
The simplex tableau, shown in Appendix Table 1, was used as a 
basis for all resource situations programmed in this study. The 
basic tableau contained 58 rows and 46 columns.
Row Vectors
A row vector is a single row with one or more columns in a 
matrix.
Row 1 included the variable costs of the various real activities 
or enterprises, the costs of regular and seasonal labor, and the
Income resulting from the sale of the output from the various real
3enterprises.
Row 2 contained the total cropland for selected farm sizes.
Row 3 was used to record the quantities of operating capital. 
Labor was divided into the twelve months of the year in Rows 4 
through 15. A delineation of labor into twelve months periods was 
made to add greater flexibility to the routine and to record more 
accurately labor requirements by enterprises.
Rows 16 through 21 included the sugarcane rotation, plant first, 
second, third, fourth, and fifth stubble harvested every eleven 
months, or 6 cuttings in 6 years. In the section "Modification of the 
Basic Tableau", three other sugarcane rotations are shown.
3A real activity in this context is defined as an enterprise 
either crop or livestock.
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Row 22 was a transfer row for providing for the coffee land 
requirements and was part of a capital restraint that can be applied 
to coffee.
Rows 23 through 27 contained the yields of the crops Included 
(coffee, sugarcane, tomatoes, corn, and beans).
Rows 28 through 31 included the seasonal labor requirements by 
months (October, November, December, and January) for coffee harvesting.
A limit on the quantity of seasonal labor available for hire during 
coffee harvesting for a given size farm was specified in Row 32.
Since sugarcane experiences a decrease in yields with each 
succeeding cutting, Rows 33 to 38 included the yields for plant cane 
and for the first, second, third, fourth, and fifth year stubble.
Row 39 was included to limit the number of regular labor employed 
for the selected farm sizes.
Rows 40 through 44 provided for production sequences which means 
that plant cane must come into the routine first and the succeeding 
stubbles in proper order (first, second, third, fourth, and fifth 
year stubbles).
Row 45 was included to limit the operator labor to one unit or
man.
The amount of acres of tomatoes were limited to two acres in 
Row 46.
Since changes in sugarcane rotation changed the labor requirements 
for harvest in different monthly periods, rows 47 through 52 were 
included to provide the flexibility for the necessary changes.
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Rows 53 through 58 provided a limit In the quantity of seasonal 
labor for harvesting sugarcane to a ratio for one hour of regular labor 
to two hours of seasonal labor (this ratio existed on farms surveyed 
In 1970).
Column Vectors
A column vector is defined as a single column in a matrix with 
two or more rows.
All the column vectors were real activities except P^ which listed 
the levels of resource restrictions.
A disposal activity allowed for the nonuse of resources. Disposal 
activities, as such, were not included, since they were not necessary
4
in this particular programming routine. This does not mean, however,
that resources can not be partially used or remain completely idle,
since this was a necessary condition for a matrix solution.
Transfer activities are used to add flexibility to the programming
routine. Transfer activities permitted data to be moved from one cell
to another for further use in a programming solution.
Column P was a cane transfer which allocated one acre of cropland 
2
into the several cane stubbles in equal proportions.
Column P through P included all the real crop activities 
3 12
(sugarcane with plant and five years of stubble, coffee, tomatoes, 
corn, and beans) considered. Each column included the variable costs,
A disposal activity allows for the nonuse of resources, since 
all resources are not ordinarily used up simultaneously.
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land requirements, labor requirements, and production per acre for each
crop enterprise considered.
Labor hiring activities were included In Columns P through P .
13 23
Column P provided for hiring regular employees who worked twelve 
13
months per year providing 200 hours per month during the dry season
(from December to May) and 150 hours per month during the wet season
(from June to November), at a cost of $483 annually.
Columns P through P provided seasonal labor hiring activities 
14 19
for sugarcane, and Columns P through P provided seasonal labor
20 23
hiring activities for coffee.
The hourly cost to harvest the sugarcane (from December to May)
was $.20 per hour, and the cost to harvest the coffee (from October
to January) was $.27 per hour.
Columns F through P included all the selling activities for
24 28
the enterprises (coffee, sugarcane, tomatoes, corn, and beans) Included.
The use of selling activities facilitated the use of selected levels
of prices of output for the various enterprises Included.
Columns P through P provided the use of seasonal labor for
29 34
harvesting the sugarcane six hours of labor were required to cut and
load one ton of sugarcane.
Columns P through P permitted the transfer of excess regular
35 38
labor for use in harvesting coffee.
The operator on medium farms, in addition, to time for managerial
functions, provided 150 hours per month during the twelve months of
the year and was Included in Column P39
33
Columns P through P permitted the transfer of regular labor 
40 45
for use in harvesting sugarcane.
Column P provided for the transfer of land (Row 2) into coffee
46
land (Row 22) and for the operating capital. If determined to be 
necessary, this also permitted capital limitations.
Modification of Basic Tableau
In Appendix Table 2 is shown a partial programming tableau which 
included only the rows and columns where elements were modified or 
added to the basic tableau shown in Appendix Table 1.
Rows 1 through 15 in Appendix Table 2 were the same as rows 1 
through 15 in Appendix Table 1.
Rows 16 through 27 (which corresponded to rows 16 through 21 in 
Appendix Table 1), Included the sugarcane rotation for the higher 
altitudes (plant, first, second, third, fourth, and fifth stubble, 
which was harvested at 24, 23, 23, 23, 23, and 23 months, respectively, 
or a total of 6 cuttings over a period of 12 years).
Rows 28 through 38 corresponded to rows 22 through 32 in Appendix 
Table 1.
Rows 39 through 44 were the same as rows 33 through 38 in Appendix 
Table 1.
Row 45 corresponded to row 39 in Appendix Table 1.
Rows 46 through 56 (which corresponded to rows 40 through 44 in 
Appendix Table 1), provided for production sequences which meant that 
plant cane entered into the routine first and then the succeeding 
stubbles in proper order.
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Rows 57 through 70 corresponded to rows 45 through 58 In Appendix 
Table 1.
Column P (which was the same as Column P In Appendix Table 1) was 
2 2
a cane transfer which allocated one acre of cropland Into the various
cane stubbles In equal proportions.
Column P through P (which corresponded to columns P through P 
3 14 3 8
in Appendix Table 1) included all the sugarcane activities considered.
Sugarcane was planted in May (Column P ) and was harvested 24 months
3
later in May (Column P̂ ). The first stubble was harvested 23 months
later in April (Column P ). The second stubble was harvested 23 months
7
later in March (Column P ). The third stubble was harvested 23 months
9
later in February (Column P ). The fourth stubble was harvested 23
11
months later in January (Column P ), and the fifth stubble was
13
harvested 23 months later in December (Column P ).
14
Columns P through P corresponded to columns P through P In 
15 52 9 46
Appendix Table 1.
In Appendix Table 3 is shown a partial programming tableau which 
included only the rows and columns where elements were modified or 
added to the basic tableau shown in Appendix Table 1.
Rows 1 through 15 in Appendix Table 3 were the same as rows 1 
through 15 in Appendix Table 1.
Rows 16 through 23 (which corresponded to rows 16 through 21 in 
Appendix Table 1) Included the sugarcane rotation for the lower 
altitudes (plant, first, second, third, fourth, and fifth stubble, which 
was harvested at 18, 13, 13, 13, 13, and 13 months, respectively, or a 
total of 6 cuttings over a period of 8 years).
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Rows 24 through 34 corresponded to rows 22 through 32 In Appendix 
Table 1.
Rows 35 through 40 were the same as rows 33 through 38 in Appendix 
Table 1.
Row 41 corresponded to row 39 In Appendix Table 1.
Rows 42 through 48 (which corresponded to rows 40 through 44 in 
Appendix Table 1) provided for production sequences which meant that 
plant cane entered Into the routine first and then the succeeding 
stubbles in proper order.
Rows 49 through 62 corresponded to rows 45 through 58 In Appendix 
Table 1.
Column P (which was the same as Column P in Appendix Table 1)
2 2 
was a cane transfer which allocated one acre of cropland into the
various cane stubbles in equal proportion.
Columns P through P (which corresponded to Columns P through 
3 10 3
P in Appendix Table 1) included all the sugarcane activities considered. 8
Sugarcane was planted in June (Column P ) and was harvested 18 months
3
later in December (Column P ). The first stubble was harvested 13
4
months later in January (Column The second stubble was harvested
13 months later in February (Column P ). The third stubble was har-
7
vested 13 months later in March (Column P ). The fourth stubble was8
harvested 13 months later in April (Column P ) and the fifth stubble
9
was harvested 13 months later in May (Column P ).10
Columns P through P corresponded to Columns F through P in 
11 48 9 46
Appendix Table 1.
36
In Appendix Table A is shown a partial programming tableau which 
Included only the rows and columns where elements were modified or 
added to the basic tableau shown In Appendix Table 1.
Rows 1 through 15 In Appendix Table 4 are the same as rows 1 
through 15 In Appendix Table 1.
Rows 16 through 25 (which corresponded to rows 16 through 21 In 
Appendix Table 1) Included the sugarcane rotation for the higher 
altitudes (plant, first, second, third, fourth, and fifth stubble, 
which was harvested at 24, 21, 16, 19, 14, and 13 months, respectively, 
or a total of 6 cuttings over a period of 10 years).
Rows 26 through 36 corresponded to rows 22 through 32 In Appendix 
Table 1.
Rows 37 through 42 were the same as rows 33 through 38 In Appendix 
Table 1.
Row 43 corresponded to row 39 In Appendix Table 1.
Rows 44 through 52 (which corresponded to rows 40 through 44 In 
Appendix Table 1) provided for production sequences which meant that 
plant cane entered into the routine first and then the succeeding 
stubbles in proper order.
Rows 53 through 66 corresponded to rows 45 through 58 in Appendix 
Table 1.
Column P (which was the same as Column P in Appendix Table 1)
2 2
was a cane transfer which allocated one acre of cropland Into the 
various cane stubbles in equal proportions.
Columns P^ through P (which corresponded to Columns P^ through
Pg in Appendix Table 1) included all the sugarcane activities considered.
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Sugarcane was planted In April (Column P ) and was harvested 24 months3
later In April (Columns ^ The first stubble was harvested 21 months
later In January (Column P̂ ). The second stubble was harvested 16
months later In May (Column P ). The third stubble was harvested 198
months later In December (Column P ). The fourth stubble was harvested
9
14 months later In February (Column P ) and the fifth stubble was
11
harvested 13 months later in March (Column P ).
12
Columns P through P corresponded to Columns P through P In 
13 50 9 46
Appendix Table 1.
Rotations and Altitude
The yield per acre of sugarcane decreases with each successive 
year from plant through fifth year stubble. Average yield for plant, 
first, second, third, fourth, and fifth year stubbles was 58.4, 51.7, 
45.1, 42.3, 39.8, and 37.3 tons per acre, respectively.
The altitude ranged from 2,600 to 4,900 feet which affected 
frequency of harvest. Sugarcane produced in the lower altitude 
matures at a faster rate and therefore can be harvested in less time 
with equal or comparable yields than sugarcane produced in the higher 
elevations. As a result, four sugarcane rotations were developed, two 
for the lower altitude below 1,000 meters (plant sugarcane and five 
stubbles harvested every eleven months and plant and five stubbles 
harvested at 18, 13, 13, 13, 13, 13 months, respectively) and two for 
the higher altitude above 1,000 meters (plant and five stubbles har­
vested at 24, 23, 23, 23, 23, 23 months, respectively and plant and
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five stubbles harvested at 24, 21, 16, 19, 14, 13 months, respectively).
CHAPTER IV
DEVELOPMENT OF DATA AND PROCEDURES 
Farm Size
The general categories of medium and large farms were determined 
from a selective sample of 70 farm operators personally Interviewed 
In the Western Region of the Central Plateau. The sample contained
31 medium size farms and 39 large size farms. Medium farms ranged In
size from 20 to 50 acres, and large farms ranged In size from 51 to 
1,300 acres of cropland.
Farms classified as medium In size averaged 35 acres of cropland 
per farm, or 44 percent of the total number of farms and 9 percent of 
total cropland In the sample, (Table 7). Farms classified as large 
In size averaged 285 acres per farm, or 56 percent of the total 
number of farms and 91 percent of the total cropland In the sample.
Rotations and Altitude 
Labor
To determine the time available for work per worker, 25 working 
days per month at 8 hours per day, or a total of 2,400 hours, were 
considered available for all months of the year in the Western Region
of the Central Plateau. The season of the year, however, influenced
39
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Table 7. Total Acrea of Cropland, Number of Farms and Total Cropland 
by Farm Size, Western Region of the Central Plateau,
Costa Rica, 1970 \f
Total landItems_____ per farm 2J Farms Proportion Land Proportion
Acres Numbers Percent Acres Percent
Medium size
farms 35 31 44 1,085 9
Large size
farms 285 39 _56 11,115 91
Total 70 100 12,200 100
\ / From data obtained from a representative sample of 70 farm 
operators In the Western Region of the Central Plateau.
2/ Medium farms ranged In size from 20 to 50 acres of total land; 
and large farms ranged in size from 51-1,300 acres of total land.
the number of hours worked per day. During the dry season normal 
working hours were from 6:00 a.m. to 2:00 p.m. During the wet season, 
when rain usually comes after 12:00 noon each day, normal work hours 
were from 6:00 a.m. to 12:00 noon. Since most work is done by hand, 
ground moisture makes little difference. Only falling rain interfere 
with fieldwork. As a result, 8 working hours per day was the normal 
working time during the dry season (December through May), and 6 hours 
per day was normal during the wet season (June through November). A 
total of 2,400 hours of working time were available per year (Table 8). 
A total of 300 hours of working time was lost due to adverse weather 
conditions. Thus, a total of 2,100 hours of working time was available 
for fieldwork annually per regular worker.
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Table 8. Annual Working Time Available Per Regular Worker, Western 











Hours 1/ Hours 2/ Hours
January 200 0 200
February 200 0 200
March 200 0 200
April 200 0 200
May 200 0 200
June 200 50 150
July 200 50 150
August 200 50 150
September 200 50 150
October 200 50 150
November 200 50 150
December 200 0 200
Total 2,400 300 2,100
If Twenty-five working days per month at 8 working hours per day.
2/ Two hours per day were lost from weather from June through 
November. Thus, 6 hours per day were worked for June, July, 
August, September, October, and November; and 8 hours per working 
day from December, January, February, March, April, and May.
As farm size increased, less of the operator's time was available 
for fieldwork. One-hundred-fifty hours per month (25 working days per 
month at 6 hours per day) of operator's time were available for field­
work during the entire 12 months of the year on medium size farms. No 
hours of the operator's time were available for fieldwork on large 
farms.
There were two classifications for hired labor used in this study. 
These were: (1) the regular full-time worker who was employed 12
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months on the farm annually, (2) the seasonal worker who was employed 
to harvest coffee and sugarcane after all the regular labor was used. 
The average number of regular workers on medium size farms were 6 
and 50 on the large size farms (average of farm operators surveyed In 
1970). Seasonal labor was hired on an hourly basis for coffee and per 
box for tomatoes, and there was no restriction on the amount used to 
harvest both coffee and tomatoes. The amount of seasonal labor used 
to harvest sugarcane was 2 hours for each hour of regular labor used 
In the farm (this ratio existed for farm operators surveyed In 1970).
Capital
The quantity of capital available to farm operators regardless 
of farm size was, from a practical point of view, unlimited in the 
Western Region of the Central Plateau. This appeared, in the main, to 
be In harmony with the credit policies of the leading agencies for the 
two most Important crops, coffee and sugarcane. During 1970 sugarcane 
producers received In advance an average of $7.52 per ton of sugarcane. 
Coffee producers received in the same year an average advance of $30.08 
per "fanega" of coffee. The total amount of credit received for both 
sugarcane and coffee was based on anticipated prices and yields.
These anticipated prices generally were somewhat lower than the actual 
prices received by farmers. The only restriction of credit in this 
study was an 8 percent interest charge on all capital used.
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Management
The level of management as used In the study probably should be 
best described as above average, since only medium and large farms 
were included in the Western Region of the Central Plateau. No attempt, 
however, was made to quantify management to represent a restriction on 
the enterprise mix.
Tenure
One tenure arrangement (owner) predominated in the Western Region 
of the Central Plateau. All of the 70 farmers interviewed were owner- 
operators of the land. On the surface this may appear inconsistent or 
possibly unrepresentative, however, as a matter of fact, 86.6 percent 
of farm operators in the study area were owners (see Table 3, Chapter 
II).
Prices Used
Prices of input and output items used in the Western Region of the 
Central Plateau, and shown in Table 9, were from two sources: (1) a
sample of 70 personal Interviews with farm operators in the study area, 
and (2) different costs of production studies in Costa Rica.
Enterprise Requirements, Costs and Returns
The physical input-output and costs-returns information for the 
five most important crops (coffee, sugarcane, corn, beans, and tomatoes)
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Table 9. Prices Received and Paid by Che Farmers, Western Region of 























Gramoxone gallon 2f 21.65
Lead arsenide pound — .30
Nu-Z pound .23






Diesel fuel gallon .21



















Source: 1970 prices were obtained from farm cooperators in the study
area and supplemented with information from: (1) National Com
Commission, Project for the Improvement of the Production of 
Corn In Costa Rica, (San Jose, Costa Rica: January 1967),
p. 19; (2) Mlnisterio de Agricultura y Ganaderla, Informacion 
Baslca sobre el Cultlvo del Frijol en Costa Rica, (San Jose, 
Costa Rica, 1969), p. 25; and (3) Alfaro Gregorio and John 0. 
Kling, ProduceIon de Tomates en la Zona Tacares de Grecla 
(San Jose, Costa Rica: Mlnisterio de Agricultura y Ganaderla,
p. 36-No. 11, Setiembre, 1962), p. 7.
If Fanega = 400 liters * 104 pounds.
2J British gallon * 4.543 liters.
presently produced in the Western Region of the Central Plateau are 
shown in this section.
In general, information for each crop enterprise budget consisted 
of two sections as follows: (1) annual and monthly distribution of
labor requirements per acre for medium and large size farms, and (2) a 
summary of estimat* costs and returns per acre for both size farms.
The costs were divided into two sections, preharvest costs and harvest 
costs. One measure of returns was included in the summary of costs and 
returns for each enterprise budget. It was returns to land and management.
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Coffee
Labor requirements: Total average annual labor requirements to
produce and harvest coffee In the Western Region of the Central Plateau 
of Costa Rica were 571.0 man hours per acre for medium and 573.25 for 
large size farms (Table 10).
Total preharvest labor requirements were 172.3 and 172.55 hours 
per acre, respectively, for medium and large farms, or about 30 per­
cent of the total labor requirements per acre. Disease control and 
foliar fertilization was the preharvest operation that required the 
greatest number of man hours (25.0 hours) in the production of coffee.
Labor requirements for harvesting coffee were directly related to
yield per acre. Harvesting coffee yielding 13.03 1,fanegas" per acre
1
required 398.7 hours for both medium and large size farms. Harvesting
labor at 398.7 hours per acre accounted for approximately 70 percent of 
total labor requirements per acre and was concentrated in the months of 
October, November, December, and January.
Costs and returns: Gross returns at 13.03 "fanegas" and $38.00
per "fanega" were $495.14 for both medium and large farms in the Western 
Region of the Central Plateau, (Table 11).
Fertilizer was the most expensive material used in the production 
of coffee for both farm sizes. Costs of fertilizer were $26.01 for two 
applications of a mixed fertilizer and $11.14 for an application of only 
nitrogen and represented 58 percent of the total cost of materials.
*0ne fanega - 400 liters - 104 pounds.
Table 10. Average Annual Labor Requirements Per Acre for Coffee, Medium and Large Farms, Western




Prune coffee plants (deshija) If 
Prune shade trees 3/
Prune coffee plants (old and diseased limbs) 
Replanting (old and diseased plants)
Make coffee plant holes 
Plant coffee 
Fertilization
Disease control and foliar fertilization 
Weed control (chemicals)
Weed control (hand)
Haul coffee plants (replanting)
Total preharvest
Harvest




Average annual man hour requirements by months 
Total Jan. Feb. Mar. Apr. May
________ Farm_size________
Times Per acre Medium Large
over once over Man hours Man hours
_____________________________ per acre_______per acre
1.0 23.30 23.30 23.30
1.0 19.00 19.00 19.00
1.0 21.10 21.10 21.10
1.0 13.10 13.10 13.10
1.0 9.00 9.00 9.00
1.0 5.00 5.00 5.00
3.0 7.00 21.00 21.00
2.5 10.00 25.00 25.00
2.0 7.50 15.00 15.00
1.0 20.80 20.80 20.80
1.0 .25 -- 4/ .25
-- -- 172.30 172.55
1.0 ... 398.70 398.70
1.0 2.00 — 4/ 2.00






571.00 99.70 49.10 13.20 4.10 21.00 30.90 19.50 15.00 19.50 66.40 116.30 116.30
ll Cut the weeds with a shovel during the dry season. 
If Remove "sucker" growth.
3/ Trees that shade coffee plants.
4/ Custom operation.
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Table 11. Average Coats and Returns Per Acre for Coffee, Medium and
Large Farms, Western Region of the Central Plateau,
Costa Rica, 1970







- - - - Dollars -  -  -  -
Returns
Coffee fanegas 1/ 13.03 38.00 495.14 495.14
Preharvest costs
Plants (replanting) plants 87.00 .07 6.52 6.52
Fertilizer
(18-10-15-4-1.2) 2/ cwt. 5.78 4.50 26.01 26.01
Nitrogen cwt. 2.32 4.80 11.14 11.14
Herbicides
Gramoxone gallons 3/ .44 21.65 9.53 9.53
2-4-D gallons .52 1.65 .86 .86
Surfactant ounces 13.89 .04 .56 .56
Fungicides
Lead arsenide pounds 5.75 .30 1.73 1.73
Nu-Z pounds 5.75 .23 1.32 1.32
Copper sulfate pounds 5.75 .70 4.03 4.03
Surfactant ounces 11.50 .04 .46 .46
Sticker ounces 23.00 .06 1.38 1.38
Urea pounds 10.75 .05 .54 .54
Labor
Regular hours 172.30 .23 39.63 39.63
Tractor driver hours .25 .30 ----- .07
Haul coffee plants
(replanting) 4/ plants 87.00 .004 .36 --
Tractor hours .25 1.18 5/ — .29
Coffee wagon hours .25 .80 5/ -- .20
Interest on
operating capital










































Total specified costs 237.95 233.80
Returns to land and management 257.19 261.34
1/ Fanega •* 400 liters ■ 104 pounds.
If Nitrogen, phosphate, potassium, magnesium, and boron.
3/ British gallon - 4.543 liters.
4/ Custom operation on medium size farms.
5/ See Appendix Table 5 for machinery costs on large farms.
Two applications of herbicides were made at a cost of $10.95 per 
acre. Gramoxone and 2-4-D were the two principal herbicides used.
Applications of fungicides and foliar fertilization were made at 
a cost of $9.46 per acre. Although Nu-Z and Urea are actually fertil­
izers, they were included in the fungicide mixture. Total costs of 
materials were $64.08 for both size of farms.
Costs of labor ($39.63 for preharvest and $107.65 for harvest 
per acre) were $147.28, or 62 percent of total expenses for medium
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size farms and 63 percent for the large size farms. Total preharvest 
cost per acre was $121.70 (medium size farms) and $121.59 (large size 
farms). Total harvest cost per acre was $116.25 (medium size farms), 
and $112.21 (large size farms). Total specified costs were $237.94 
(medium size farms), and $233.80 (large size farms). At a yield of 
13.03 "fanegas", the cost per "fanega" was $18.26 (medium size farms) 
and $17.94 (large size farms).
Returns to land and management from the production of coffee were 
$257.19 per acre for the medium size farms (haul the coffee and the 
coffee trees for replanting were custom operations) and $261.34 per 
acre for the large size farms (haul the coffee and the coffee trees 
for replanting were not custom operations, they were performed with 
owned equipment). On a per "fanega" basis, the net return was $19.74 
for the medium size farm and $20.06 for the large size farms.
Sugarcane (Plant Cane)
Labor requirements: The 65.7 hours of labor to plant stalks,
fertilize, and cover (Table 12) accounted for about 43 percent of the 
total preharvest labor of 151.9 hours for medium size, and accounted 
for 41 percent of 158.4 hours on large farms In the Western Region of 
the Central Plateau.
Some 350.4 and 371.4 hours of labor were required to cut and 
load one acre of plant cane yielding 58.4 tons for medium and large 
farms, respectively. Total labor requirements per acre were 502.3 
hours (medium size farms) and 529.8 hours (large size farms).
Table 12. Average Annual Labor Requirements Per Acre for Plant Sugarcane, Medium and Large Farms,












Remove trash (burned) 1.0 13.10 13.10 13.10
Plow 1.0 -- —  1/ 3.80
Open furrow 1.0 -- —  1/ 2.70
Plant stalks, fertilizer and cover 1.0 65.70 65.70 65.70
Weed control with chemical 2/ 1.5 9.00 13.50 13.50
Cultivation 1.0 53.50 53.50 53.50
Second fertilizer 1.3 4.70 6.10 6.10
Total preharvest -- 151.90 158.40
Harvest
Cut and load 1.0 350.40 350.40 350.40
Haul 1.0 —  1/ 21.00
Total harvest -- 350.40 371.40
Total — 502.30 529.80
Average annual man hour requirements by months
Total Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.
502.30 69.00 75.10 75.10 75.00 44.00 44.00 19.00 19.00 19.00 19.00 19.00 25.10
1/ Custom operation on medium size farms. 
2/ Weed control by hand was 46.10.
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Harvesting and preharveat labor accounted for approximately 70 and 30 
percent, respectively, of the total labor requirements on both size 
farms. Labor requirements for harvesting were concentrated in the 
months of December, January, February, March, April, and May.
Costs and returns: Gross returns at 58.4 tons per acre and $7.97
per ton were $465.45 for both medium and large farms in the Western 
Region of the Central Plateau (Table 13).
Seed was the most expensive material used in the production of 
sugarcane. Seed costs amounted to $41.22, or about 46 percent of 
total cost of materials for both farm sizes.
An average 347 pounds of trlple-super-phosphate was applied at 
planting, and top dressing was applied at the rate of 451 pounds of 
17-11-22 fertilizer mixture for both farm sizes. Fertilizer costs of 
$35.80 per acre accounted for 40 percent of the total cost of all 
materials. Gesapax, 2-4-D, and surfactant were the principal herbi­
cides used at $12.80 per acre.
Costs of labor ($34.94 for preharvest and $70.08 for harvest per 
acre) were $105.02, or 37 percent of total specified costs for the 
medium size farms and 43 percent for the large size farms.
Total preharvests cost per acre were $165.16 (medium size farms) 
and $157.07 (large size farms). Cost of materials were $89.82 for 
both size of farms. Total harvest cost per acre was $117.97 (medium 
size farms) and $107.04 (large size farms). Total specified cost per 
acre, was $283.13 (medium size farms) and $264.11 (large size farms).
Returns to land and management for the production of sugarcane 
were $182.32 per acre for the medium size farms (plow, open furrow,
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Table 13. Average Costs and Returns Per Acre for Plant Sugarcane, 
Medium and Large Farms, Western Region of the Central 
Plateau, Costa Rica, 1970







« • m m Dollars — «• m m
Returns
Sugarcane ton 58.40 7.97 465.45 465.45
Preharvest costs
Seed ton 4.99 8.26 41.22 41.22
Fertilizer
Triple-super-phosphate cwt. 3.47 4.60 15.96 15.96
(17-11-22) cwt. 4.51 4.40 19.84 19.84
Herbicides
Gesapax pounds 3.48 3.16 11.00 11.00
2-4-D gallons .75 1.65 1.24 1.24
Surfactant ounces 13.89 .04 .56 .56
Labor
Regular hour s 151.90 .23 34.94 34.94
Tractor driver hours 6.50 .30 -- 1.95
Plow If hour 8 3.80 «■ m • 12.54 --
Open furrow If hours 2.70 6.89 --
Trac tor hours 6.50 1.18 If -- 7.67
Disk plow hours 3.80 .64 2/ -- 2.43
Middle buster hours 2.70 .26 2/ .70
Interest on operating
capital (12 mo. @ 8%) -- -- 20.97 19.56
Subtotal -- -- 165.16 157.07
Harvest costs
Labor
Seasonal hours 350.40 .20 70.08 70.08
Tractor driver hours 21.00 .30 -- 6.30
Haul If ton 58.40 .82 47.89 --
Tractor hours 21.00 1.18 If -- 24.78
Sugarcane wagon hours 21.00 .28 If -*■* 5.88
Subtotal -- -- 117.97 107.04
Total specified costs 283.13 264.11
Returns to land and management 182.32 201.34
If Custom operation on medium size farms.
2/ See Appendix Table 5 for machinery costs on large farms.
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and haul the sugarcane were considered custom operations) and $201.34 
per acre for the large size farms (plow, open furrow, and haul the 
sugarcane were not custom operations, they were performed with owned 
equipment). On a per ton basis, the returns were $3.12 for the medium 
size farms and $3.45 for the large size farms.
On a per ton basis, with a yield of 58.4 tons, the cost per ton 
was $4.85 (medium size farms) and $4.52 (large size farms).
Sugarcane (First Stubble)
Labor requirements: Man hours per acre required to produce and
harvest first sugarcane stubble in the Western Region of the Central 
Plateau are shown In Table 14 for both farm sizes. Total preharvest 
operations required 76.6 man hours. Labor requirements for cultivation 
totaled 36.9 man hours, or 48 percent of the total preharvest require* 
ments.
With a yield of 51.7 tons, 310.2 hours, or about 80 percent of 
total man hours were required for harvesting operations on the medium 
size farms. The harvesting operations required 6 man hours per ton.
For large size farms 328.8 hours were required to harvest one acre of 
first year stubble sugarcane. Labor requirements for harvesting were 
concentrated in the months of December, January, February, March,
April, and May.
Costs and returns: With a yield of 51.7 tons at $7.97 per ton,
returns were $412.05 per acre (Table 15).
Table 14. Average Annual Labor Requirements Per Acre for First Sugarcane Stubble, Medium and Large
Farms, Western Region of the Central Plateau, Costa Rica, 1970
Farm size





Remove trash 1.0 20.10 20.10 20.10
Weed control with chemicals 1.5 9.00 13.50 13.50
Cultivation 1.0 36.90 36.90 36.90
Fertilization 1.3 4.70 6.10 6.10
Total preharvest — -- 76.60 76.60
Harvest
Cut and load 1.0 310.20 310.20 310.20
Haul -- — —  If 18.60
Total harvest -- — 310.20 328.80
Total -- -- 386.80 405.40
Average annual man hour requirements by months 
Total Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.
386.80 53.80 66.40 66.40 66.50 31.80 31.80 9.60 9.60 9.60 9.60 9.50 22.20
'l/ Custom operation on medium size farms.
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Table 15. Average Costs and Returns Per Acre for First Sugarcane
Stubble, Medium and Large Farms, Western Region of the
Central Plateau, Costa Rica, 1970








Sugarcane ton 51.70 7.97




(17-11-22) cwt. 4.51 4.40 19.84 19.84
Herbicides
Gesapax pounds 3.48 3.16 11.00 11.00
2-4-D gallons .75 1.65 1.24 1.24
Surfactant ounces 13.89 .04 .56 .56
Labor regular hours 76.60 .23 17.62 17.62
Interest on 
operating capital 
(12 mo. @ 8%) 12.37 11.60
Subtotal - - - . . . 62.63 61.86
Harvest costs 
Labor
Seasonal hours 310.20 .20 62.04 62.04
Tractor driver hours 18.60 .30 5.58
Haul 1/ ton 51.70 .82 42.39 --
Trac tor hours 18.60 1.18 2/ — 21.95
Sugarcane wagon hours 18.60 .28 2/ — 5.21
Subtotal -- -- 104.43 94.78
Total specified costs 





1/ Custom operation on medium size farms.
2/ See Appendix Table 5 for machinery costs on large farms.
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An average of 451 pounds of a mixed fertilizer (17-11-22) at a 
cost of $19.84 per acre was applied to first year stubble sugarcane for 
both farm sizes. Costs of fertilizer were 61 percent of the total costs 
of materials. Gesapax at $11.00 and 2-4-D at $1.24 per acre were the 
principal herbicides used by sugarcane producers for both farm sizes.
Total preharvest cost per acre was $62.63 (medium size farms) and 
$61.86 (large size farms). Costs of all materials were $32.64 per 
acre. Total harvest cost per acre was $104.43 (medium size farms) and 
$94.78 (large size farms).
Total specified cost per acre was $167.06 (medium size farms) and 
$156.64 (large size farms). Labor was the largest single item of 
expense and accounted for 48 percent of total costs on medium size 
farms and 54 percent on large size farms.
Returns to land and management from the production of sugarcane 
were $244.99 per acre for medium size farms (haul was a custom 
operation), and $255.41 per acre for large size farms (haul was not a 
custom operation, it was performed with owned equipment). With yield 
of 51.7 tons, the net return per ton was $4.74 (medium size farms) and 
$4.94 (large size farms).
On a per ton basis, with a yield of 51.7 tons, the cost per ton 
was $3.23 (medium size farms) and $3.03 (large size farms).
Sugarcane (Second to Fifth Stubble)
Labor requirements: Total preharvest operations required 76.6 man
hours of labor from the second to the fifth stubble for both farm sizes
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(Tables 16, 17, 18, and 19). Cultivation at 36.9 hours per acre (or 48 
percent) for both farm sizes required the largest number of preharvest 
man labor hours.
Since there is a decrease In yield per acre of sugarcane stubble 
from one year to another, harvesting labor requirements also decreased 
with each succeeding year. Man hour requirements for harvesting the 
second sugarcane stubble amounted to 270.6 hours (medium size farms) 
and 286.8 hours (large size farms) Table 16. Man hour requirements for 
harvesting the third sugarcane stubble amounted to 253.8 hours (medium 
size farms) and 269.0 hours (large size farms) Table 17. Man hour 
requirements for harvesting the fourth sugarcane stubble amounted to 
238.8 hours (medium size farms) and 253.1 hours (large size farms)
Table 18, and man hour requirements for harvesting the fifth sugarcane 
stubble amounted to 223.8 hours (medium size farms), and 237.2 hours 
(large size farms) Table 19. Labor requirements for harvesting were 
concentrated in the months of December, January, February, March,
April, and May.
Costs and returns: The costs of materials required for the second
to the fifth sugarcane stubble at $32.64 were the same as the first 
sugarcane stubble (Tables 20, 21, 22, and 23).
Since yield decreased after each new stubble from 45.1 tons at the
second to 37.3 tons per acre at the fifth stubble, gross returns from
the second to the fifth sugarcane stubble decreased from $359.45 to
$297.28 per acre for both farm sizes (Tables 20, 21, 22, and 23).
Table 16. Average Annual Labor Requirements Per Acre for Second Sugarcane Stubble, Medium and Large













Remove trash 1.0 20.10 20.10 20.10
Weed control with chemicals 1.5 9.00 13.50 13.50
Cultivation 1.0 36.90 36.90 36.90
Fertilization 1.3 4.70 6.10 6.10
Total preharvest -- -- 76.60 76.60
Harvest
Cut and load 1.0 270.60 270.60 270.60
Haul -- —  1/ 16.20
Total harvest -- 270.60 286.80
Total --- 347.20 363.40
Average annual man hour requirement 
Total Jan. Feb. Mar.
s by months 
Apr. May June July Aug. Sept. Oct. Nov. Dec.
347.20 48.10 58.00 58.10 58.00 28.90 28.90 9.60 9.60 9.60 9.60 9.50 19.30
\! Custom operation on medium size farms.
Table 17. Average Annual Labor Requirements Per Acre for Third Sugarcane Stubble, Medium and Large












Remove trash 1.0 20.10 20.10 20.10
Weed control with chemicals 1.5 9.00 13.50 13.50
Cultivation 1.0 36.90 36.90 36.90
Fertilization 1.3 4.70 6.10 6.10
Total preharvest ... -- 76.60 76.60
Harvest
Cut and load 1.0 253.80 253.80 253.80
Haul — -- -- 1/ 15.20
Total harvest — -- 253.80 269.00
Total — -- 330.40 345.60
Average annual man hour requirements by months 
Total Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.
330.40 45.70 54.40 54.50 54.40 27.70 27.70 9.60 9.60 9.60 9.60 9.50 18.10
JL/ Custom operation on medium size farms.
Table 18. Average Annual Labor Requirements Per Acre for Fourth Sugarcane Stubble, Medium and Large













Remove trash 1.0 20.10 20.10 20.10
Weed control with chemicals 1.5 9.00 13.50 13.50
Cultivation 1.0 36.90 36.90 36.90
Fertilization 1.3 4.70 6.10 6.10
Total preharvest -- -- 76.60 76.60
Harvest
Cut and load 1.0 238.80 238.80 238.80
Haul -- -- —  I f 14.30
Total harvest -- — 238.80 Z53.10
Total -- -- 315.40 329.70
Average annual man hour requirements by months 
Total Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.
315.40 43.60 51.20 51.20 51.20 26.70 26.60 9.60 9.60 9.60 9.60 9.50 17.00
\f Custom operation on medium size farms.
Table 19. Average Annual Labor Requirements Per Acre for Fifth Sugarcane Stubble, Medium and Large












Remove trash 1.0 20.10 20.10 20.10
Weed control with chemicals 1.5 9.00 13.50 13.50
Cultivation 1.0 36.90 36.90 36.90
Fertilization 1.3 4.70 6.10 6.10
Total preharvest -- 76.60 76.60
Harvest
Cut and load 1.0 223.80 223.80 223.80
Haul — ----- —  1/ 13.40
Total harvest — ----- 223.80 237.20
Total — -- 300.40 313.80
Average annual man hour requirements by months 
Total Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.
300.40 41.40 48.00 48.00 48.00 25.60 25.60 9.60 9.60 9.60 9.60 9.50 15.90
1/ Custom operation on medium size farms.
o*to
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Table 20. Average Costs and Returns Per Acre for Second Sugarcane
Stubble, Medium and Large Farms, Western Region of the
Central Plateau, Costa Rica, 1970








Sugarcane ton 45.10 7.97




(17-11-22) cwt. 4.51 4.40 19.84 19.84
Herbicides
Gesapax pounds 3.48 3.16 11.00 11.00
2-4-D gallons .75 1.65 1.24 1.24
Surfactant ounces 13.89 .04 .56 .56
Labor regular hours 76.60 .23 17.62 17.62
Interest on 
operating capital 
(12 mo. @ 8%) 11.31 10.63
Subtotal - - - -  -  - 61.57 60.89
Harvest costs 
Labor 
Seasonal hours 270.60 .20 54.12 54.12
Tractor driver hours 16.20 .30 — 4.86
Haul 1/ ton 45.10 .82 36.98 ----
Tractor hours 16.20 1.18 2/ 19.12
Sugarcane wagon hours 16.20 .28 2/ --- 4.54
Subtotal -- -- ' 9T.T0' ■82764
Total specified costs 





1/ Custom operation on medium size farms.
2/ See Appendix Table 5 for machinery costs on large farms.
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Table 21. Average Costs and Returns Per Acre for Third Sugarcane
Stubble, Medium and Large Farms, Western Region of the
Central Plateau, Costa Rica, 1970













(17-11-22) cwt. 4.51 4.40 19.84 19.84
Herbicides
Gesapax pounds 3.48 3.16 11.00 11.00
2-4-D gallons .75 1.65 1.24 1.24
Surfactant ounces 13.89 .04 .56 .56
Labor regular hours 76.60 .23 17.62 17.62
Interest on 
operating capital 
(12 mo. @ 8%) 10.86 10.22
Subtotal --- -- 61.12 60.48
Harvest costs 
Labor
Seasonal hours 253.80 .20 50.76 50.76
Tractor driver hours 15.20 .30 -- 4.56
Haul 1/ ton 42.30 .82 34.69 --
Trac tor hours 15.20 1.18 2/ — 17.94
Sugarcane wagon hours 15.20 .28 2/ — 4.26
Subtotal «* m -- 85.45 77.52
Total specified costs 





1/ Custom operation on medium size farms.
2/ See Appendix Table 5 for machinery costs on large farms.
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Table 22. Average Costs and Returns Per Acre for Fourth Sugarcane
Stubble, Medium and Large Farms, Western Region of the
Central Plateau, Costa Rica, 1970













(17-11-22) cwt. 4.51 4.40 19.84 19.84
Herbicides
Gesapax pounds 3.48 3.16 11.00 11.00
2-4-D gallons .75 1.65 1.24 1.24
Surfactant ounces 13.89 .04 .56 .56
Labor regular hour 8 76.60 .23 17.62 17.62
Interest on 
operating capital 
(12 mo. @ 87„) 10.45 9.85
Subtotal - - - -- 60.71 60.11
Harvest costs 
Labor
Seasonal hours 238.80 .20 47.76 47.76
Tractor driver hours 14.30 .30 -- 4.29
Haul 1/ ton 39.80 .82 32.64 —
Tractor hours 14.30 1.18 2/ — 16.87
Sugarcane wagon hours 14.30 .28 2/ -~ 4.00
Subtotal -- -- 80.40 702
Total specified costs 





If Custom operation on medium size farms.
2/ See Appendix Table 5 for machinery costs on large farms.
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Table 23. Average Costa and Returns Per Acre for Fifth Sugarcane
Stubble, Medium and Large Farms, Western Region of the
Central Plateau, Costa Rica, 1970








Sugarcane ton 37.30 7.97




(17-11-22) cwt. 4.51 4.40 19.84 19.84
Herbicides
Gesapax pounds 3.48 3.16 11.00 11.00
2-4-D gallons .75 1.65 1.24 1.24
Surfactant ounces 13.89 .04 .56 .56
Labor regular hours 76.60 .23 17.62 17.62
Interest on 
operating capital 
(12 mo. @ 8%) 10.05 9.49
Subtotal --- -- 60.31 59.75
Harvest costs 
Labor
Seasonal hours 223.80 .20 44.76 44.76
Tractor driver hours 13.40 .30 -- 4.02
Haul 1/ ton 37.30 .82 30.59 --
Tractor hours 13.40 1.18 2/ — 15.81
Sugarcane wagon hours 13.40 .28 2/ — 3.75
Subtotal -- -- 7T.35' ' 68.34
Total specified costs 





1/ Custom operation on medium size farms.
2/ See Appendix Table 5 for machinery costs on large farms.
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Costs of haul and coats of seasonal labor used to harvest the 
sugarcane decreased after each new stubble from $91.10 at the second 
stubble to $75.35 at the fifth stubble for medium size farms and from 
$82.64 at the second stubble to $68.34 at the fifth stubble for large
size farms, (Tables 20, 21, 22, and 23). Total specified costs per
acre in the second sugarcane stubble, was $152.67 (medium size farms)
and $143.53 (large size farms) Table 20. Total specified costs per
acre in the third sugarcane stubble, was $146.57 (medium size farms)
and $138.00 (large size farms) Table 21. Total specified costs per
acre in the fourth sugarcane stubble was $141.11 (medium size farms)
and $133.03 (large size farms) Table 22 and total cost per acre in the
fifth sugarcane stubble, was $135.66 (medium size farms) and $128.09 
(large size farms) Table 23.
Returns to land and management from the second sugarcane stubble 
were $206.78 per acre (Table 20), for the medium size farms (haul was 
a custom operation), and $215.92 per acre for large size farms (haul 
was not a custom operation, it was performed with owned equipment).
The estimated net returns to land and management from the third sugar­
cane stubble was $190.56 per acre for the medium size farms and $199.13 
for the large size farms (Table 21). Net returns to land and management 
from the fourth sugarcane stubble were $176.10 per acre for the medium 
size farms and $184.18 for the large size farms (Table 22). Net returns 
to land and management from the fifth sugarcane stubble were $161.62 




Labor requirements: Man hour requirements per acre for c o m  pro­
duction are shown In Table 24. Preharvest man hours required were 73.9 
per acre. Weed control was the preharvest operation that required the 
greatest number of man hours In the production of c o m  (30.0 hours). 
Harvesting, husking, and shelling required a total of 70.9 man hours, 
or 49 percent of total per acre labor requirements. Labor require­
ments for harvesting were concentrated In the months of September, 
October, and November.
Costs and returns: At 32.5 hundredweight and $3.76 per hundred­
weight, returns were $122.20 per acre (Table 25).
Producers planted about 20 pounds of com seed per acre. Costs of 
seed were $3.20 or 14 percent of total cost of materials.
An average of 116 pounds of trlple-super-phosphate with 1.16 
pounds of aldrin was applied at planting with costs of $6.04 per acre. 
Com was side-dressed with 202 pounds of ammonium nitrate at a cost of 
$9.74 per acre. Total costs for fertilizer (including 1.16 pounds of 
aldrin) were $15.78 per acre, or about 70 percent of the total cost of 
materials.
Total preharvest costs of producing corn were $59.85 and total 
harvest costs were $21.09 (Table 25). Total specified costs were 
$80.94 per acre. Labor at $33.30 was the most expensive single input 
and accounted for about 41 percent of total expenses. Costs of materials 
required per acre were $22.48 and accounted for 28 percent of total 
specified costs. Costs per hundredweight were $2.49 per acre.
Table 24. Average Annual Labor Requirements Per Acre for Corn, Medium and Large Farms, Western







Plow 1/ 1.0 (3.80) 2/ (3.80) 2/
Harrow 1/ 1.0 (1.50) 2/ (1.50) 2/
Plant 1.0 17.90 17.90
Weed control 2.0 15.00 30.00
Fertilizer 2.0 7.00 14.00
Insecticide 2.0 6.00 12.00
Total preharvest -- --- 73.90
Harvest
Hand harvest 1.0 40.10 40.10
Husk and shell 1.0 30.80 30.80
Total harvest -- 70.90
Total -- 144.80
Average annual man hour requirements by months
Total Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. 
144.80   10.40 10.50 10.20 19.40 14.70 14.70 21.60 21.70 21.60
Source: Adapted from National Corn Commission, Project for the Improvement of the Production of 
Corn in Costa Rica, (San Jose, Costa Rica: Ministerio de Agricultura y Ganaderia, 
January 1967), p. 19.
\f Custom operation.
2/ Data in parentheses are not included in total.
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Table 25. Average Costs and Returns Per Acre for Corn, Medium and
Large Farms, Western Region of the Central Plateau,
Costa Rica, 1970
Item Unit Quantity Price Amount
---- ]Dollars - - -
Returns
Corn cwt. 32.50 3.76 122.20
Preharvest costs
Seed pounds 20.00 .16 3.20
Fertilizer
Triple-super-phosphate cwt. & 1.16 + 4.60 +
and aldrin pounds 1.16 .60 6.04
Nitrogen cwt. 2.02 4.80 9.74
Insecticide -- -- 3.50
Labor regular hours 73.90 .23 17.00
Custom operations
Plow hours 3.80 ------- 12.54
Harrow hours 1.50 ------- 4.95
Interest on operating
capital (6 mo. @ 8%) ------- ------- 2.88
Subtotal - - - - - - 59.85
Harvest costs
Labor regular hours 70.90 .23 16.30
Custom operations 
Haul of c o m
to farmstead ------- ------- 1.31
Haul of corn to market ------- ------- 3.48
Subtotal • V M M 21.09
Total specified costs 
Returns to land and management
80.94
41.26
Source: Adapted from National Corn Commission, Project for the
Improvement of the Production of Corn in Costa Rica, 
(San Jose, Costa Rica: Ministerio de Agricultura y
Ganaderia, January 1967), p. 19.
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Met returns to land and management were $41.26 per acre. With a 
yield of 32.5 hundredweight, this amounted to $1.27 per hundredweight.
Beans
Labor requirements: Producing and harvesting beans required
154.5 hours of labor per acre (Table 26). Preharvest operations 
required 97.6 hours of labor. Weed control at 31.2 hours was the pre­
harvest operation that required the greatest number of man hours per 
acre in the production of beans.
Harvesting, sundrying, shelling, and bagging required 56.9 hours 
or about 37 percent of total labor requirements. Labor requirements 
for harvesting were concentrated In the months of July, August, and 
September.
Costs and returns: Returns from beans were $121.80 with a yield
of 11.6 hundredweight per acre at $10.50 per hundredweight (Table 27).
Producers planted about 41 pounds of bean seed at a cost of $6.15
per acre or about 26 percent of total cost of materials. An average of
290 pounds of a mixed fertilizer was applied at a cost of $14.21, or 
69 percent of the total cost of materials.
Total preharvest costs per acre were $67.04. Costs of materials
were $24.00 per acre. Total harvest costs per acre were $15.43. Costs
of labor were $35.54 per acre, or 43 percent of total expenses. Total 
specified costs were $82.47 per acre. Costs per hundredweight were 
$7.11
Table 26. Average Annual Labor Requirements Per Acre for Beans, Medium and Large Farms, Western







Clear 1.0 20.50 20.50
Plow 1/ 1.0 (3.80) 2/ (3.80) 21
Harrow 1/ 1.0 (1.50) 2/ (1.50) 21
Plant 1.0 13.10 13.10
Fertilizer 1.0 5.00 5.00
Weed control 2.0 15.60 31.20
Spray 2.0 13.90 27.80
Total preharvest --- - - - 97.60
Harvest
Hand harvest 1.0 24.30 24.30
Sundry, shell, bag 1.0 32.60 32.60
Total harvest ----- ----- 56.90
Total --- -- 154.50
Average annual man hour requirements by months
Total Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.
154.50 ......... 18.00 14.80 34.70 21.70 21.70 21.80 21.80 —
Source: Adapted from Ministerio de Agricultura y Ganaderia, Informacion Basica sobre el Cultivo del
Frijol en Costa Rica, (San Jose, Costa Rica: Ministerio de Agricultura y Ganaderia, 1969),
p. 25.
1/ Custom operation.
21 Data in parentheses are not included in total.
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Table 27. Average Costs and Returns Per Acre for Beans, Medium and
Large Farms, Western Region of the Central Plateau,
Costa Rica, 1970
Item Unit Quantity Price Amount
- - Dollars - -
Returns
Beans cwt. 11.60 10.50 121.80
Preharvest costs
Seed pounds 41.00 .15 6.15
Fertilizer (12-33-0) cwt. 2.90 4.90 14.21
Fungicide pounds 2.30 .90 2.07
Insecticide pounds 3.50 .45 1.57
Labor regular hours 97.60 .23 22.45
Custom operations
Plow hours 3.80 --- 12.54
Harrow hours 1.50 --- 4.95
Interest on operating






Haul beans (custom) 
Subtotal
Total specified costs




Returns to land and management 39.33
Source: Adapted from Ministerio de Agricultura y Ganaderia,
Informacion Basica sobre el Cultlvo del Frljol en Costa Rica, 
(San Jose, Costa Rica; Ministerio de Agricultura y Ganaderia, 
1969), p. 25.
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Net returns to land and management for the production of beans 
were $39.33 (Table 27). With yield of 11.6 hundredweight, the net 
returns were $3.39 per hundredweight.
Tomatoes
Labor requirements: The production of tomatoes required 447.2
hours of labor per acre (Table 28). Fertilization and cultivation 
required more man hours per acre (121.5 hours) than any other operation. 
Spraying ranked second In number of man hours per acre (115.2 hours) 
required in the production of tomatoes.
Costs and returns; Returns to tomatoes at 2,200 boxes (15 pounds) 
at $.68 per box were $1,496.00 per acre (Table 29).
At 2,895 plants per acre costs were $9.84, 5 percent of total cost 
of materials per acre. Fertilizer requirements included 1,969 pounds 
of a complete fertilizer. Costs of fertilizer were $92.54, or 45 per* 
cent of the total cost of materials. Manzate at $20.91 per acre was 
used to control diseases and Rotano and Dipterex at $25.94 per acre 
were used to control insects. The total cost of the pesticides were 
$57.33 and represented 28 percent of the total cost of materials. Costs 
of the posts for fencing were $4.35, or 8 percent of the cost of mate­
rials. Fourteen rolls of twine, costing $23.10, or about 11 percent of 
the total cost of materials, were used for tying the tomato plants.
Costs of labor at $.23 per hour was $102.86. Total costs of 
materials required per acre were $205.22. Total preharvest costs were 
$349.15 per acre (Table 29). Total harvest cost were $264.00. Total 
specified costs were $613.15 per acre.
Table 28. Average Annual Labor Requirements Per Acre for Tomatoes, Dry Season Production, Medium







Clear 1.0 14.50 14.50
Plow JL / 1.0 (3.80) 2/ (3.80) 2/
Harrow 1/ 1.0 (1.50) 2/ (1.50) 2/
Ditch 1.0 10.40 10.40
Irrigation 8.0 4.70 37.60
Make tomato plant holes 1.0 4.60 4.60
Transplant 1.0 6.90 6.90
First fertilization 1.0 19.70 19.70
Spray (every week during 4 months) 16.0 7.20 115.20
Dig post holes 1.0 13.90 13.90
Place posts (55 feet apart) 1.0 13.90 13.90
Tie wire to posts (2 levels) 2.0 6.90 13.90
Place split bamboo between
posts (for bracing) 1.0 18.50 18.50
Second fertilizer and cultivation 1.0 40.50 40.50
(Continued)






Tie plants to the wire (first)
Tie plants to the wire (second)
Third fertilization and cultivation 
Tie plants to the wire (third)
Fourth fertilization and cultivation 
Prune (by hand)
Total
Average annual man hour requirements by months 
Total Jan. Feb. Mar. Apr. May 







----- —  — 447.20
June July Aug. Sept. Oct. Nov. Dec. 
89.50 89.50 ............................
Source: Adapted from Alfaro Gregorio y John 0. Kling, Produceion de Tomates en la Zona Tacares de 
Grecia, (San Jose, Costa Rica: Ministerio de Agricultura y Ganaderia, Setiembre 1962), 
p. 36-No. 11.
1/ Custom operation.
2J Data in parentheses are not included in total.
77
Table 29. Average Costs and Returns Per Acre for Tomatoes, Medium
and Large Farms, Western Region of the Central Plateau,
Costa Rica, 1970
Item Unit Quantity Price Amount
Returns
Tomatoes boxes 
(15 lbs.) 2,200.00 .68




(from the nursery) plants 2,895.00 .003 9.84
Fertilizer
(10-18-6) cwt. 19.69 4.70 92.54
Wire JL/ pounds 23.20 .13 3.02
Posts 2/ number 145.00 .03 4.35
Split bamboo 3/ number 579.00 .03 17.37
Fungicide (manzate) pounds 185.00 1.13 20.91
Insecticide
Rotano pounds 9.30 .68 6.32
Dipterex pounds 9.30 2.11 19.62
Surfactant (triton) ounces 37.10 .04 1.48
Twine rolls 14.00 1.65 23.10
Boxes 4/ number 29.00 .23 6.67
Labor regular hours 447.20 .23 102.86
Custom operations 
Plow hours 3.80 12.54
Harrow hours 1.50 4.95
Interest on operating 
capital (6 mo. (3 8%) m  m  m * • » 23.58




Item Unit Quantity Price Amount
- - Dollars - - -
Harvest costs
Hand harvest, grade 
and package (custom 
operation) boxes




Returns to land and management
Source: Adapted from Alfaro Gregorio y John 0. Kling, Produceion de
Tomates en la Zona Tacares de Grecia, (San Jose, Costa Rica: 
Ministerio de Agricultura y Ganaderia, Setiembre 1962), 
p. 36-No. 11.
1/ Expected life of wire was 4 years. 93 pounds of wire were needed 
per acre.
2/ Expected life of posts was 2 years. 290 posts were needed per acre.
3/ Expected life of split bamboo was 2 years. 1,158 split bamboos 
were needed per acre.
4/ Expected life of boxes was 2 years. 58 boxes were needed per acre.
Returns to land and management were $882.85 per acre. With a 
yield of 2,200 boxes, this amounted to $.40 per box.
The variability of yield and price received for tomatoes are 
major determinants to profitable production. With a yield of 2,200 










Resource Situations and Restrictions
The Impact on enterprise combinations and farm incomes from varying 
selected factors was determined under the following conditions:
1. Two farm sizes: medium size farms (35
acres of cropland); large size farms 
(285 acres of cropland).
2. Five crop enterprises: coffee, sugarcane, 
corn, beans, and tomatoes.
3. One tenure arrangement (owners).
4. Two labor situations: one without
operator labor available for field­
work and 50 regular workers (large 
size farms) and one with operator 
labor available (150 hours per month) 
for fieldwork and six regular workers 
(medium size farms).
5. Four sugarcane rotations: two for the
lower altitude below 1,000 meters (11,
11, 11, 11, 11, 11, and 18, 13, 13, 13,
13, 13) and two for the higher altitude
above 1,000 meters (24, 23, 23, 23, 23,
23, 23, and 24, 21, 16, 19, 14, 13).
6. Four sugarcane production cycles: plant 
cane and five stubbles (six crops har­
vested from one planting) plant cane and
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four stubbles, plant cane and three 
stubbles, and plant cane and two 
stubbles.
7. Prices of four enterprises were varied:
(1) coffee from $26 to $38 per "fanega" 
and four discrete coffee prices $30, $34,
$36, and $38 per "fanega"; (2) sugarcane 
from $3 to $10 per ton, and four discrete 
sugarcane prices $6.97, $7.47, $7.97, and 
$8.97 per ton; (3) tomatoes from $.10 to 
$.80 per box (13 pounds); and (4) beans 
from $10.5 to $19.5 per hundredweight.
Nineteen situations were programmed for the firm analysis as 
follows:
Resource Situation JL: The enterprises included were coffee,
sugarcane, tomatoes, com, and beans. Farm size was medium and tenure 
was owner-operator. The operator labor (150 hours per month) was 
available for fieldwork. The sugarcane rotation was 18, 13, 13, 13, 
13, 13 (lower altitude). This means that the plant cane was cut at 
18 months and the next five stubbles at 13 months. The coffee price 
was $38 per "fanega", sugarcane was $7.97 per ton, tomatoes were $.68 
per box (15 pounds), com was $3.76 per hundredweight, and beans were 
$10.50 per hundredweight.
Resource Situation 2: Same as 1 except the sugarcane rotation
was 11, 11, 11, 11, 11, 11 (lower altitude). Plant cane and the five 
stubbles were cut at eleven months.
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Resource Situation 3: Same as 2 except the sugarcane production
cycle was 11, 11, 11, 11, 11 (plant cane and four stubbles) harvested 
every 11 months.
Resource Situation 4: Same as 3 except the sugarcane production
cycle was 11, 11, 11, 11 (plant cane and three stubbles).
Resource Situation J>: Same as 4 except the sugarcane production
cycle was 11, 11, 11 (plant cane and two stubbles).
Resource Situation Same as 3 except tomatoes were not in­
cluded in the enterprise alternatives.
Resource Situation Same as 6 except the sugarcane rotation
was 24, 23, 23, 23, 23, 23 (higher altitude). Plant cane was cut at 
24 months and the next five stubbles at 23 months each.
Resource Situation 8: Same as 7 except the sugarcane rotation was
24, 21, 16, 19, 14, 13 (higher altitude). Plant cane was cut at 24 
months, first stubble at 21 months, second stubble at 16 months, third 
stubble at 19, fourth stubble at 14, and fifth stubble at 13 months.
Resource Situation 9: Same as 8 except the sugarcane production
cycle was 24, 21, 16, 19, 14 (plant cane and four stubbles).
Resource Situation 10: Same as 9 except the sugarcane production
cycle was 24, 21, 16, 19 (plant cane and three stubbles).
Resource Situation 11: Same as 10 except the sugarcane production
cycle was 24, 21, 16 (plant cane and two stubbles).
Resource Situation 12: Same as 3 except tomato prices were varied
from $.10 to $.80 per box (15 pounds).
Resource Situation 13: Same as 3 except bean prices were varied
from $10.50 to $19.50 per hundredweight.
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Resource Situation 14: Same as 3 except coffee prices were varied
from $26.00 to $38.00 per "fanega" with four discrete sugarcane prices
($6.97, $7.47, $7.97, and $8.97 per ton).
Resource Situation 15: Same as 3 except sugarcane prices were
varied from $3.00 to $10.00 per ton with four discrete coffee prices 
($30.00, $34.00, $36.00, and $38.00 per "fanega").
Resource Situation 16: Same as 8 except coffee prices were varied
from $26.00 to $38.00 per "fanega" with four discrete sugarcane prices
($6.97, $7.47, $7.97, and $8.97 per ton).
Resource Situation 17: Same as 8 except sugarcane prices were
varied from $3.00 to $10.00 per ton with four discrete coffee prices 
($30.00, $34.00, $36.00, and $38.00 per "fanega").
Resource Situation 18: Same as 6 except operator labor was not
available for fieldwork on large size farms (285 acres).
Resource Situation 19: Same as 8 except operator labor was not
available for fieldwork on large size farms (285 acres).
CHAPTER V
EFFECTS ON RETURNS OF 
SELECTED CHANGES IN SUGARCANE %
ROTATIONS AND PRODUCTION CYCLES BY FARM SIZE1
General
The determination of optimum farm plans in the Western Region 
of the Central Plateau of Costa Rica within a specified conceptual 
framework, are presented in this chapter. These plans should provide 
farm managers with profitable planning guides concerning changes in 
Income as selected sugarcane rotations and production cycles change. 
An optimum enterprise combination implies maximum net returns or 




Lower altitude: The effects on incomes on medium size farms of
two sugarcane rotations each with six cuttings (one plant and five
•̂A sugarcane rotation, as used in this report, refers to 
one plant cane and five stubbles with varying length of time between 
and among harvests. A sugarcane production cycle, as used in this 
report refers to the varying number of stubbles after plant cane in a 
rotation of given lengths between harvest.
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stubbles) at lower altitudes Is shown In Table 30. The optimum solution
2for Alternative Sugarcane Rotation I (18, 13, 13, 13, 13, 13) was 7.4 
acres of sugarcane, 25.6 acres of coffee, and 2.0 acres of tomatoes 
(tomatoes were restricted to two acres). Though both c o m  and beans 
were included as possible feasible enterprise alternatives, neither 
enterprise was Included in the optimum combination of enterprises. 
Alternative I utilized the maximum of six regular workers. There was 
unused regular labor during the months of March, April, May, July, 
August, and September. The total amount of seasonal labor used to 
harvest coffee was 5,536 hours. Months in which coffee was harvested 
Is not shown, however, coffee harvest is more or less consistent each 
year during the months of October, November, December, and January. 
January, February, and December were the months that required seasonal 
labor to harvest sugarcane at 285.8, 188.3, and 322.8 hours per month 
respectively. Operating capital (which was a summation of the number 
of acres of coffee times the yield times the loan rate, and the number 
of acres of sugarcane times yield times the loan rate) was $12,582 for 
Alternative I. Returns to land and management were $9,273 annually.
In Alternative II (Table 30) plant sugarcane and each successive 
five stubbles were harvested every eleven months (11, 11, 11, 11, 11 
11). The optimal solution was 9.1 acres of sugarcane, 23.9 acres of 
coffee, and 2.0 acres of tomatoes. Though possible, neither corn or
^Plant cane was harvested at 18 months, first stubble at 13 
months, second stubble at 13 months, third stubble at 13 months, fourth 
stubble at 13 months, and fifth stubble at 13 months.
Table 30. Effects on Returns of Selected Changes In Sugarcane Rotations and Production Cycles on Medium
Size Farms, Lower Altitude, Western Region of the Central Plateau, Costa Rica, 1970
Item Unit Enterprise alternativesI 1/ ii y h i  y iv y v y vi y
Cropland use 
Total acre 35.0 35.0 35.0 35.0 35.0 35.0
Sugarcane acre 7.4 9.1 10.8 15.7 10.0 11.6
Coffee acre 25.6 23.9 22.2 17.3 23.0 23.4
Tomatoes acre 2.0 2.0 2.0 2.0 2.0 --
Corn acre . . . -- -- -- --
Beans acre -- -- -- --
Total production
Sugarcane ton 253.0 418.5 513.6 776.9 288.0 550.3
Coffee fan. 334.0 311.2 289.0 225.0 300.1 305.0
Tomatoes box 4,400.0 4,400.0 4,400.0 4,400.0 4,400.0 —
Corn cwt. — ... -- —
Beans cwt. ... ... ... -- ...
Labor
Regular
Used i no. 6.0 6.0 6.0 6.0 6.0 5.2
Unused
January hours — -- — — --
February hours -- -- 194.6
March hours 580.5 407.3 249.2 — 365.0 196.5
April hours 827.6 561.5 365.3 -- 501.2 317.7
May hours 408.3 95.5 -- — — —
June hours — -- -- — —
July hours 321.5 323.2 341.1 392.7 371.7 361.4












































































I (plant and five stubbles harvested at 18, 13, 13, 13, 13, 13 months respectively).
II (plant and five stubbles harvested at 11, 11, 11, 11, 11, 11 months, respectively).
III (plant and four stubbles harvested at 11, 11, 11, 11, 11 months, respectively).
IV (plant and three stubbles harvested at 11, 11, 11, 11 months, respectively).
V (plant and two stubbles harvested at 11, 11, 11 months, respectively).
VI same as Alternative III except tomatoes were not included as a possible enterprise
00
87
beans were included in the optimum combination of enterprises. Alterna­
tive II like Alternative I also required six regular men, and there was 
unused regular labor during the months of March, April, May, July,
August, and September. However, the amount of unused regular labor was 
less for Alternative II than Alternative I. The total amount of seasonal 
labor used to harvest coffee was 4,918 hours. January, February, and 
December were the months that required seasonal labor to harvest sugar­
cane at 348.3, 265.6, and 326.4 hours per month, respectively. Operating 
capital was $12,500 for Alternative II. Returns to land and management 
were $9,678 annually.
Alternative II with a sugarcane rotation with less time between 
successive harvests Increased returns to land and management by $405 
over Alternative J[.
Sugarcane Production Cycles
The effects of the number of production cycles on enterprise 
combinations and income within Alternative II (the most profitable low 
altitude rotation) were compared in this section.
Lower altitude: Four sugarcane production cycles were considered
in determining their effects on income on medium size farms at the 
lower altitude (Table 30). They were: Alternative II - plant cane
and five stubbles (six crops harvested from one planting); Alternative 
III - plant cane and four stubbles; Alternative IV - plant cane and 
three stubbles; and Alternative V - plant cane and two stubbles.
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The optimum solution for Alternative III (plant cane and four 
stubbles) was 10.8 acres of sugarcane, 22.2 acres of coffee, and 2
acres of tomatoes. Though possible, neither corn or beans were included
In the optimum combination of enterprises. Alternative III required 
six regular workers, and there was unused regular labor during the 
months of March, April, July, August, and September. The total amount 
of seasonal labor used to harvest coffee was 4,279 hours. January, 
February, and May were the months that required seasonal labor to 
harvest sugarcane at 516.9, 316.6, and 96.5 hours per month, respec­
tively. Operating capital was $12,419 for Alternative III. Returns 
to land and management were $9,713 annually, or $35 more than Alter­
native II.
The optimum solution for Alternative IV (plant cane and three 
stubbles) was 15.7 acres of sugarcane, 17.3 acres of coffee, and 2
acres of tomatoes. Corn and beans were not included in the optimum
combination of enterprises, though they were considered as possible 
alternatives. Alternative IV required six regular workers and there 
was unused regular labor during the months of July, August, and 
September. The amount of seasonal labor used to harvest coffee was 
2,441 hours. February, March, April, and May were the months that 
required seasonal labor to harvest sugarcane, at 547.6, 121.2, 198.9, 
648.9 hours per month, respectively. Operating capital was $12,185 
for Alternative IV, and returns to land and management were $9,616 
annually, or $97 less than Alternative III.
The optimum solution for Alternative V (plant cane and two 
stubbles) was 10.0 acres of sugarcane, 23.0 acres of coffee, and 2.0
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acres of tomatoes. Although possible corn and beans were not Included 
in the optimum combination of enterprises. Alternative V required six 
regular workers, and there was unused regular labor during the months 
of February, March, April, July, August, and September. The total 
amount of seasonal labor used to harvest coffee was A,519 hours. No 
seasonal labor was required to harvest sugarcane. Operating capital 
was $12,459 for Alternative V. Returns to land and management were 
$8,823 annually, or 793 less than Alternative IV, and $890 less than 
Alternative III.
Alternative III (plant cane and four stubbles at $9,713 annually), 
was the most profitable of all the four sugarcane production cycles. 
Alternative III Increased Income to the operator by $35 over Alterna­
tive II; by $97 over Alternative IV; and by $890 over Alternative V.
Not all farm operators prefer to produce tomatoes even at lower 
altitudes. Thus, Alternative VI shown in Table 30 is the same as 
Alternative III except tomatoes were not considered as a possible 
alternative enterprise. Only coffee and sugarcane comprised the 
optimum combination of enterprises. Corn and beans were not Included 
even through they were considered as feasible alternatives. Alterna­
tive VI required 5.15 regular workers, and there were unused regular 
labor during the months of March, April, July, August, and September. 
The amount of seasonal labor used to harvest coffee was 5,382 hours. 
January, February, and May were the months that required seasonal 
labor to harvest sugarcane, at 553.8, 588.5, and 171.1 hours per month 
respectively. Operating capital was $13,166 for Alternative VI, higher
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than the other five alternatives, because tomatoes were not considered 
as a possible alternative enterprise and more credit was available for 
coffee and sugarcane. Returns to land and management were $8,490 
annually, or $1,223 less than Alternative III which included tomatoes. 
Thus, the production of tomatoes offers possibilities for increasing 
income.
Sugarcane Rotations
Higher altitude: The effects on Incomes of two sugarcane rotations
on medium size farms at higher altitudes is shown in Table 31. The 
optimum solution for Alternative Sugarcane Rotation VII (24, 23, 23,
323, 23, 23) was 8.0 acres of sugarcane and 27.0 acres of coffee, 
(tomatoes were not considered as a feasible enterprise alternative in 
the optimum combination of enterprises because they are not commonly 
produced at higher altitudes). Though both corn and beans were Included 
as possible feasible enterprise alternatives, neither enterprises was 
included in the optimum combination of enterprises. Alternative VII 
utilized the maximum of six regular workers. There was unused regular 
labor during the months of March, April, May, June, July, August, and 
September. The total amount of seasonal labor used to harvest coffee 
was 6,068 hours. January, February, and December were the months that 
required seasonal labor to harvest sugarcane at 158.2, 168.1, and 148.3
Plant cane was harvested at 24 months, first stubble at 23 
months, second stubble at 23 months, third stubble at 23 months, fourth 
stubble at 23 months, and fifth stubble at 23 months.
Table 31. Effects on Returns of Selected Changes in Sugarcane Rotations and Production Cycles on
Medium Size Farms, Higher Altitude, Western Region of the Central Plateau, Costa Rica,
1970
Item Unit Enterprise alternativesVII 1/ VIII 2/ IX 3/ X 4/ XI 5/
Cropland use
Total acre 35.0 35.0 35.0 35.0 35.0
Sugarcane acre 8.0 8.0 8.1 8.3 8.5
Coffee acre 27.0 27.0 26.9 26.7 26.5
Com acre ------- — —
Beans acre --- - —- -— ------- -------
Total production
Sugarcane ton 182.0 221.0 211.6 232.8 218.7
Coffee fan. 352.4 351.2 350.4 347.9 345.8
Com cwt. ------- ------- ... -------
Beans cwt. --- ------- --- --- ...
Labor
Regular
Used no. 6.0 6.0 6.0 6.0 6.0
Unused
January hours WWW WWW w w~ WWW WWW
February hours ------- ------- ------- — —
March hours 800.4 797.9 995.0 997.6 999.6
April hours 1,020.3 904.6 -- 750.0 654.9
May hours 492.7 550.0 526.0 446.6 383.0
June hours 200.9 201.0 201.1 201.3 229.8
July hours 486.8 481.0 485.5 487.0 494.4
August hours 605.1 598.2 603.4 604.9 613.4
(Continued)
Table 31.(Continued)
Item Unit Enterprise alternativesVII 1/ VIII 2/ IX 3/ X 4/ XI 5/
September hours 446.5 432.1 439.7 437.7 448.9
October hours ---- ---- — ----
November hours ---- ---- ---- ---- ----
December hours — ---- ---- ---- ----
Seasonal
Harvest coffee hours 6,068 6,064 6,037 5,952 5,884
Harvest sugarcane
January hours 158.2 249.7 276.7 365.7 437.1
February hours 168.1 192.2 213.0 —
March hours -- -- -- -- —
April hours -- ---- ---- —
May hours ---- ---- ---- ----
December hours 148.3 204.3 226.4 299.2 —
Total 474.6 646.2 716.1 664.9 437.1
Operating capital dollars 13,339 13,334 13,331 13,322 13,315
Returns to land and management dollars 7,378 7,536 7,446 7,516 7,416
1/ Alternative VII (plant and five stubbles harvested at 24, 23, 23, 23, 23, 23 months, respec-
tively).
2/ Alternative VII (plant and five stubbles harvested at 24, 21, 16, 19, 14, 13 months respec-
tively).
3} Alternative IX (plant and four stubbles harvested at 24, 21, 16, 19, 14 months, respectively). 
4/ Alternative X (plant and three stubbles harvested at 24, 21, 16, 19 months, respectively).
5/ Alternative XI (plant and two stubbles harvested at 24, 21, 16 months, respectively).
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hours per month, respectively. Operating capital was $13,339 for
Alternative VII. Returns to land and management were $7,378 annually.
The optimum solution for Alternative VIII, Table 31, (24, 21, 16,
419, 14, 13) was also 8.0 acres of sugarcane and 27.0 acres of coffee. 
Alternative VIII also required six regular men, and there was unused 
regular labor during the months of March, April, May, June, July, 
August, and September. The total amount of seasonal labor used to 
harvest coffee was 6,064 hours. January, February, and December were 
the months that required seasonal labor to harvest sugarcane at 249.7, 
192.2, and 204.3 hours per month, respectively. Operating capital was 
$13,344 for Alternative VIII. Returns to land and management were 
$7,536 annually.
Alternative VIII Increased income to land and management by $158 
over Alternative VII.
Sugarcane Production Cycles
The effects of the number of production cycles on enterprise 
combinations and incomes within Alternative VIII (the most profitable 
high altitude rotation) were compared in this section.
Higher altitude: Four sugarcane production cycles were considered
in determining their effects on income on medium size farms at higher 
altitudes (Table 31). They were: Alternative VII - plant cane and
Plant cane was harvested at 24 months, first stubble at 21 
months, second stubble at 16 months, third stubble at 19 months, 
fourth stubble at 14 months, and fifth stubble at 13 months.
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five stubbles (six crops harvested from one planting); Alternative IX - 
plant cane and four stubbles, Alternative X - plant cane and three 
stubbles, and Alternative XI - plant cane and two stubbles.
The optimum solution for Alternative IX (plant cane and four 
stubbles) was 8.1 acres of sugarcane and 26.9 acres of coffee. Though 
possible, neither c o m  or beans were Included in the optimum combination 
for enterprises. Tomatoes were not considered as a possible enterprise 
alternative. Alternative IX required six regular workers, and there 
was unused regular labor during the months of March, May, June, July, 
August, and September. The total amount of seasonal labor used to 
harvest coffee was 6,037 hours. January, February, and December were 
the months that required seasonal labor to harvest sugarcane at 276.7, 
213.0 and 226.4 hours per month, respectively. Operating capital was 
$13,331 for Alternative IX. Returns to land and management were 
$7,446 annually.
The optimum solution for Alternative X (plant cane and three 
stubbles) was 8.3 acres of sugarcane and 26.7 acres of coffee. Com 
and beans were not included in the optimum combination of enterprises. 
Tomatoes were not considered as a possible enterprise alternative. 
Alternative X required six regular workers, and there was unused 
regular labor during the months of March, April, May, June, July,
August, and September. The total amount of seasonal labor used to 
harvest coffee was 5,952 hours. January and December were the months 
that required seasonal labor to harvest sugarcane at 365.7 and 299.2 
hours per month, respectively. Operating capital was $13,322 for
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Alternative X. Returns to land and management were $7,516 annually or 
$70 more than Alternative IX.
The optimum solution for Alternative XI (plant cane and two stubbles) 
was 8.5 acres of sugarcane and 26.5 acres of coffee. Corn and beans were 
not Included In the optimum combination of enterprises. Tomatoes were 
not considered as a possible enterprise alternative. Alternative XI 
required six regular workers, and there was unused regular labor during 
the months of March, April, May, June, July, August, and September. The 
total amount of seasonal labor used to harvest coffee was 5,884 hours. 
January was the only month that required seasonal labor to harvest 
sugarcane at 437.1 hours per month. Operating capital was $13,315 for 
Alternative XI. Returns to land and management were $7,416 annually, 
or $100 less than Alternative X.
Alternative VIII (plant cane and five stubbles) at $7,536 was the 
most profitable of all the four sugarcane production cycles. Alterna­
tive VIII increased Income to the operator by $90 over Alternative IX 
(plant cane and four stubbles); b£ $20 over Alternative X (plant cane 




Alternative III (plant cane and four stubbles) shown in Table 30 
for medium size farms at lower altitude, was the most profitable of 
all the four sugarcane production cycles. Table 32 shows the same
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Table 32. Effects on Returns of Selected Changes In Sugarcane
Rotations and Altitude on Large Size Farms, Western Region
of the Central Plateau, Costa Rica, 1970
Item Unit Enterprise alternativesXII V XIII
Cropland use 
Total acre 285.0 285.0
Sugarcane acre 95.1 87.2




Sugarcane ton 4,512.8 2,395.4
Coffee fan. 2,474.6 2,576.9
Com cwt. -- --
Bean 8 cwt. -- --
Labor
Regular
Used no. 50.0 50.0
Unused
January hours -- --
February hours --
March hours 1,964.8 5,261.9
April hours 2,939.9 5,559.4
May hours -- 3,311.0
June hours -- 1,213.6
July hours 2,940.9 3,172.5
August hours 3,729.0 4,017.9
September hours 1,965.3 2,642.1
Oc tober hours --
November hours m •• « --
December hours « m m --
Seasonal
Harvest coffee hours 42,797.0 45,139.0
Harvest sugarcane
January hours 4,541.4 2,705.9
February hours 4,400.5 2,083.1
March hours -- --
April hours -- --
May hours 1,034.1 --
December hours -- 2,214.0
Operating capital dollars 107,175 107,548
Returns to land and management dollars 67,404 57,709
T7Alternative XII was for the lower altitude with a rotation of
( 11, 11, 11, 11, 11).
2/ Alternative XIII was for the higher altitude with a rotation of 
(24, 21, 16, 19, 14, 13).
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rotation at lower altitude for large size farms. The optimum solution 
was 95.1 acres of sugarcane and 189.9 acres of coffee (tomatoes were 
not considered as a possible alternative enterprise). Though both 
corn and beans were included as possible feasible enterprise alterna­
tives, neither enterprise was Included In the optimum combination of 
enterprises.
Alternative XII utilized the maximum of fifty regular workers.
There was unused regular labor during the months of March, April,
July, August, and September. The total amount of seasonal labor used 
to harvest coffee was 42,797. January, February, and May were the 
months that required seasonal labor to harvest sugarcane at 4,541.4, 
4,400.5, and 1,034.1 hours per month, respectively. Operating capital 
was $107,175.00 for Alternative XII. Returns to land and management 
were $67,404.00 annually.
Comparison of Returns With Medium Size Farms
Returns to land and management for the large farms in the lower 
altitude was $236.40 per acre ($67,404.00 * 285 acres). Returns to 
land and management for the medium size farms, Alternative VI (Alterna­
tive VI is the same as III, except tomatoes were not included as a
possible enterprise alternative) was $242.50 per acre ($8,490.00 35
acres). Returns to land and management for the large farms, as presented 
in the budgets discussed in Chapter IV, was greater than for the medium 
farms. However, operator labor for fieldwork was not included as a 
cost for the medium farms. As a result, net returns per acre for the
medium farms were greater than for the large farms.
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Higher Altitude
Alternative VIII (plant cane and five stubbles) shown In Table 31 
for medium size farms at higher altitude was the most profitable of all 
the four sugarcane production cycles. Table 32 shows the same rotation 
for large size farms. The optimum solution was 87.2 acres of sugarcane 
and 197.8 acres of coffee (tomatoes were not considered in the optimum 
solution In the higher altitude). Though both com and beans were In­
cluded as possible feasible enterprise alternatives, neither enterprise 
was Included in the optimum combination of enterprises. The alternative 
utilized the maximum of 50 regular workers. There was unused regular 
labor during the months of March, April, May, June, July, August, and 
September. The total amount of seasonal labor used to harvest coffee 
was 45,139 hours. January, February, and December were the months that 
required seasonal labor to harvest sugarcane at 2,705.9, 2,083.1, and
2,214.0 hours per month, respectively. Operating capital was $107,548 
for Alternative VIII. Returns to land and management were $57,709 
annually.
Comparison of Returns with Medium Size Farms
Returns to land and management for the large farms in the higher 
altitude were $202.50 per acre ($57,709.00 ~ 285 acres). Returns to 
land and management for the medium size farms, Alternative VIII, were 
$215.30 ($7,536.00 * 35 acres). Returns to land and management for the 
large farms as presented in the budgets discussed in Chapter IV, was
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greater than for the medium farms. However, operator labor for field­
work was not Included as a cost for the medium farms. As a result, net 
returns per acre, for the medium farms were greater than for the large 
farms.
CHAPTER VI
EFFECTS ON ENTERPRISE ORGANIZATION 
AND RETURNS OF CHANGES IN THE PRICE OF 
SELECTED ENTERPRISES ON MEDIUM SIZE FARMS
General
In the previous chapter, an analysis was made with respect to 
effects on returns of selected changes In sugarcane rotations and 
production cycles. Alternative III (plant cane and four stubbles) 
was the most profitable of all the alternatives compared at lower 
altitudes. This optimum solution was used in this chapter as a basis 
for determining the effect on enterprise organization and returns of 
varying the price of tomatoes, beans, coffee, and sugarcane. Alterna­
tive VIII (plant cane and five stubbles) was also the most profitable 
of all the alternatives compared at higher altitudes. This optimum 
combination of enterprises was used in this chapter to determine the 
effect on enterprise organization and returns of varying the price of 
coffee and sugarcane.
Varying Price of Coffee With 
Four Discrete Prices of Sugarcane
Lower Altitude
Although the average price of coffee was $38.00 per "fanega" in 
1970, the price of coffee was varied from $26.00 to $38.00 per M fanega"
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with a below average sugarcane price of $6.97 per ton and average price
I
levels for other enterprises (Table 33). The optimum solution changed 
from 29.1 acres of sugarcane and 5.9 acres of coffee at $26.00 per 
"fanega" to 7.9 acres of sugarcane and 27.1 acres of coffee at $38.00 
per "fanega" (tomatoes were not considered as a possible alternative 
enterprise). C o m  and beans were considered, but were not included In 
optimum combination of enterprises. At $26.00 per "fanega" a maximum 
of 3.6 regular workers were utilized, at $38.00 per "fanega", 6.0 
regular workers were utilized. Seasonal labor to harvest coffee In­
creased from 355 hours at $26.00 per "fanega" to 6,167 hours at $38.00 
per "fanega", while at the same time, seasonal labor to harvest sugar­
cane decreased from 5,516.5 hours at $26.00 to 781.0 at $38.00 per 
"fanega".
Returns to land and management increased from $5,266.00 at $26.00
per "fanega" to $8,060,00 at $38.00 per "fanega".
The price of coffee varied from $26.00 to $38.00 per "fanega" with 
an above average sugarcane price of $8.97 per ton (Table 34). The 
optimum solution changed from 35.0 acres of sugarcane at $26.00 per
"fanega" to 15.6 acres of sugarcane and 19.4 acres of coffee at $38.00
per "fanega". Thus, coffee at below average prices was not competitive 
with sugarcane at above average prices. Tomatoes were not considered as 
a possible alternative enterprise. Corn and beans were considered but 
were not included in the optimum combination of enterprises. At $26.00
The price of coffee has tended to decrease over the past few
years.
Table 33. Effects on Farm Enterprise Organization and Income of Selected Changes in Coffee Prices,
at a Given Sugarcane Price of $6.97 Per Ton, Medium Size Farms, Lower Altitude, Western
Region of the Central Plateau, Costa Rica, 1970 If
Item Unit Coffee price per "fanega'*$26.00 $28.00 $30.00 $32.00 $34.00 $36.00 $38.00
Cropland use
Total acre 35.0 35.0 35.0 35.0 35.0 35.0 35.0
Sugarcane acre 29.1 27.3 25.8 14.7 11.6 9.9 7.9
Coffee acre 5.9 7.7 9.2 20.3 23.4 25.1 27.1
C o m acre — -- — ... -- -- --
Beans acre --- --- ... --- -- --- -—
Total production
Sugarcane ton 1,379.5 1,297.4 1,223.2 697.7 550.3 468.7 376.3
Coffee fan. 77.3 99.8 120.2 264.5 305.0 327.4 352.7
C o m cwt. -- — -- -- -- -- --
Beans cwt.  ̂• m — -- -- --
Labor
Regular no. 3.6 3.7 3.9 4.9 5.2 5.6 6.0
Unused
January hours — — — -- — --
February hours — -- — ... — --
March hours — — -- — 196.5 353.6 531.7
April hours — — 68.3 317.7 504.0 715.3
May hours — — -- -- -- -- 194.0
June hours — -- -- 36.3 77.4
July hours 304.8 310.4 315.5 351.4 361.4 403.3 450.7




Item Unit $26.00 $28.00 $30.00 $32.00 $34.00 $36.00 $38.00
September hours 6.6 29.9 51.0 200.5 242.5 302.0 369.4
October hours — -- -- — -- -- —
November hours ---- -- ---- — ---- ---- —
December hours 169.5 --- - - - ---- ---- ---- —
Seasonal
Harvest coffee hours 355 586 947 4,410 5,382 5,750 6,167
Harvest sugarcane
January hours 1,120.3 1,178.4 1,231.0 702.1 553.8 471.7 378.6
February hours 983.4 944.3 909.0 658.7 588.5 501.3 402.4
March hours 908.8 799.4 700.5 -- — —
April hours 1,085.0 946.1 820.6 -- — --
May hours 1,419.0 1,295.4 1,183.8 393.0 171.1 -- --
December hours -- — — --
Total 5,516.5 5,163.6 4,844.9 1,753.8 1,313.4 973.0 781.0
Operating capital dollars 12,336 12,418 12,492 13,018 13,166 13,247 13,340
Returns to land
and management dollars 5,266 5,427 5,633 6,125 6,720 7,359 8,060
'1/ Alternative III, plant sugarcane and four stubbles harvested every eleven months (11, 11, 11, 11, 
11).
Table 34. Effects on Farm Enterprise Organization and Income of Selected Changes In Coffee Prices
at a Given Sugarcane Price of $8.97 Per Ton, Medium Size Farms, Lower Altitude, Western
Region of the Central Plateau, Costa Rica, 1970 If
Coffee price per "fanega11
Item Unit $26.00 t o , $30.00 to
_________________________________________ $28.00 V  $32.00 $36.00 $38.00
Cropland use
Total acre 35.0 35.0 35.0 35.0 35.0
Sugarcane acre 35.0 30.0 29.1 27.3 15.6
Coffee acre — - 5.0 5.9 7.7 19.4
Corn acre --- —  —  —  —
Beans acre -- — - — - --
Total production
Sugarcane ton 1,661.1 1,421.7 1,379.5 1,297.4 738.1
Coffee fan. —  65.7 77.3 99.8 253.4
Corn cwt. —  —  —









































Coffee price per "fanega"
Item Unit $26.00 to 
$28.00 1/
$30.00 to . „ 
$32.00 $34.00 $36.00 $38.00
September hours 86.8 18.6 6.6 29.9 189.1
October hours 121.1 — --
November hours 635.6 -- -- --
December hours 964.5 288.5 169.5 --- --
Seasonal
Harvest coffee hours — 189 355 586 4,144
Harvest sugarcane
January hours 707.1 1,058.4 1,120.3 1,178.4 742.8
February hours 903.8 971.5 983.4 944.3 678.0
March hours 1,070.4 933.0 908.8 799.4 53.8
April hours 1,347.6 1,124.3 1,085.0 946.1 —
May hours 1,629.0 1,450.4 1,419.0 1,295.4 453.7
December hours — — -- ---- —
Total 5,657.9 5,537.6 5,516.5 5,163.6 1,928.3
Operating capital dollars 12,054 12,294 12,336 12,418 12,978
Returns to land and management dollars 8,299 8,359 8,648 8,821 9,115
JL/ Alternative III, plant sugarcane and four stubbles harvested every eleven months (11, 11, 11, 11, 
11).
2/ Enterprise combinations did not change as prices varied between $26.00 and $28.00 and between
$30.00 and $32.00 per "fanega" of coffee. Returns to land and management, however, were computed
at $26.00 and $30.00 per "fanega".
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per "fanega" a maximum of 4.1 regular workers were utilized, at $38.00 
per "fanega", 4.8 regular workers were utilized. Seasonal labor to 
harvest coffee Increased from zero hours at $26.00 per "fanega" to 
4,144 hours at $38.00 per "fanega", while at the same time, seasonal 
labor to harvest sugarcane decreased from 5,657.9 hours at $26.00 to
1,928.3 hours at $38.00 per "fanega". Returns to land and management 
Increased from $8,299.00 at $26.00 per "fanega" to $9,115.00 at $38.00 
per "fanega".
In addition to prices of $6.97 and $8.97 per ton for sugarcane 
analyzed above, two other intermediate discrete prices ($7.47 and $7.97 
per ton) were analyzed and the results are shown in Appendix Tables 6 
and 7. Relationships between and among enterprise combinations and 
incomes shown in Appendix Tables 6 and 7 were more or less similar, may­
be less pronounced, in many respects, to the analyses shown in Tables 
33 and 34. As a result, they were not discussed in detail.
Varying Price of Sugarcane 
With Four Discrete Prices of Coffee
Lower Altitude
The price of sugarcane was varied from $3.00 to $10.00 per ton 
with a below average coffee price of $30.00 per "fanega" and average 
price levels for other enterprises (Table 35).
The optimum solution at prices of sugarcane from $3.00 to $4.00 
per ton was 27.5 acres of coffee and 7.5 acres of beans. At $5.00 per 
ton, the optimum solution was 7.9 acres of sugarcane and 27.1 acres of
Table 35. Effects on Farm Enterprise Organization and Income of Selected Changes In Sugarcane
Prices at a Given Coffee Price of $30.00 Per "Fanega", Medium Size Farms, Lower Altitude,
Western Region of the Central Plateau, Costa Rica, 1970 1/
Sugarcane price per ton
Item Unit $3.00 to
$4.00 U  $5.00 $6.00 $7.00 $8.00 $9.00 $10.00
Cropland use
Total acre 35.0 35.0 35.0 35.0 35.0 35.0 35.0
Sugarcane acre --- 7.9 11.6 25.8 29.1 30.0 35.0
Coffee acre 27.5 27.1 23.4 9.2 5.9 5.0 —
Corn acre --- --- --- ---
Beans acre 7.5 --- --- --- --- --- ---
Total production
Sugarcane ton --- 376.3 550.3 1,223.2 1,379.5 1,421.7 1,661.1
Coffee fan. 358.3 352.7 305.0 120.2 77.3 65.7 • -* ™
Corn cwt. — --- --- ---
Beans cwt. 87.1 --- --- --- --- ---
Labor
Regular no. 6.0 6.0 5.2 3.9 3.6 3.6 4.1
Unused
January hours --- — --- — --- — —
February hours --- --- --- —
March hours 852.0 531.7 196.5 — — —
April hours 1,126.2 715.3 317.7 — — — —
May hours 512.2 194.0 — — --- —
June hours 37.5 77.4 — — ---- 24.0 160.3
July hours 351.0 450.7 361.4 315.5 304.8 325.9 445.9
August hours 474.0 567.0 458.6 339.0 311.2 327.7 421.4
(Continued)
Table 35. (Continued)
Item Unit $3.00 to 
_________ $4.00 V  $5.00




























































































\f Alternative III plant sugarcane and four stubbles harvested every eleven months (11, 11, 11, 11, 
11) .
2/ Enterprise combinations did not change as prices varied between $3.00 and $4.00 per ton of
sugarcane. Returns to land and management, however, were computed at $3.00.
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coffee, and at $10.00 per ton, 35.0 acres of sugarcane were produced 
(tomatoes were not considered as a possible alternative enterprise). 
Corn and beans were considered, but were not Included In the optimum 
combination of enterprises. At $3.00 per ton, a maximum of 6.0 regular 
workers were utilized, at $10.00 per ton, 4.1 regular workers were 
utilized. Seasonal labor to harvest coffee decreased from 6,167.0 
hours at $5.00 per ton to zero hours at $10.00 per ton, while at the 
same time, seasonal labor to harvest sugarcane Increased from zero 
hours at $3.00 to 5,657.9 hours at $10.00 per ton. Returns to land and 
management Increased from $4,255.00 at $3.00 per ton to $10,010.00 at 
$10.00 per ton.
The sugarcane price was varied from $3.00 to $10.00 per ton with 
an average coffee price of $38.00 per "fanega" (Table 36). The optimum 
solution changed from 27.5 acres of coffee and 7.5 acres of beans at 
$3.00 to $4.00 per ton to 29.1 acres of sugarcane and 5.9 acres of 
coffee at $10.00 per ton (tomatoes were not considered as a possible 
alternative enterprise). Corn and beans were considered, but were not 
Included In the optimum combination of enterprises. At $3.00 per ton, 
a maximum of 6.0 regular workers were utilized, at $10.00 per ton, 3.6 
regular workers were utilized. Seasonal labor to harvest coffee de­
creased from 6,167 hours at $5.00 per ton to 355 hours at $10.00 per 
ton, while at the same time seasonal labor to harvest sugarcane 
increased from zero hours at $3.00 per ton to 5,516.5 hours at $10.00 
per ton. Returns to land and management increased from $7,121 at $3.00 
per ton to $10,374.00 at $10.00 per ton.
Table 36. Effects on Farm Enterprise Organization and Income of Selected Changes in Sugarcane Prices
at a Given Coffee Price of $38.00 Per "Fanega", Medium Size Farms, Lower Altitude, Western
Region of the Central Plateau, Costa Rica, 1970 1/
Price of sugarcane per ton
Item Unit $3.00 to 
$4.00 2/
$5.00 to 
$7.00 $8.00 $9.00 $10.00
Cropland use
Total acre 35.0 35.0 35.0 35.0 35.0
Sugarcane acre -- 7.9 11.6 15.6 29.1
Coffee acre 27.5 27.1 23.4 19.4 5.9
Com acre -- -- --
Beans acre 7.5 -- — — --
Total production
Sugarcane ton 376.3 550.3 738.1 1,379.5
Coffee fan. 358.3 352.7 305.0 253.4 77.3
Com cwt. -- -- — — --
Beans cwt. 87.1 -- -— --- ...
Labor
Regular no. 6.0 6.0 5.2 4.8 3.6
Unused
January hours — — -- — —
February hours — -- - -- ...
March hours 852.0 531.7 196.5 —
April hours 1,126.2 715.3 317.7 — —
May hours 512.2 194.0 -- —
June hours 37.5 77.4 -- —
July hours 351.0 450.7 361.4 348.6 304.8
August hours 474.0 567.0 458.6 425.2 311.2
(Continued)
Table 36. (Continued)
Price of sugarcane per ton
Item Unit $3.00 to 
$4.00 2/
$5.00 to 
$7.00 $8.00 $9.00 $10.00
September hours 350.2 369.4 242.5 189.1 6.6
October hours ----- — ----- -----
November hours ----- ----- ----- -----
December hours --- ----- ----- --- 169.5
Seasonal
Harvest coffee hours 6,162.0 6,167.0 5,382.0 4,144.0 355.0
Harvest sugarcane
January hours — 378.6 553.8 742.8 1,120.3
February hours --- 402.4 588.5 678.0 983.4
March hours — -- -- 53.8 908.8
April hours — -- -- ----- 1,085.0
May hours — ----- 171.1 453.7 1,419.0
December hours — ----- ----- -----
Total hours — 781.0 1,313.4 1,928.3 5,516.5
Operating capital dollars 10,775 13,340 13,166 12,978 12,336
Returns to land and management dollars 7,121 7,318 8,507 9,137 10,374
\J Alternative III, plant sugarcane and four stubbles harvested every eleven months (11, 11, 11, 11,
U).
2/ Enterprise combinations did not change as prices varied between $3.00 and $4.00 and between
$5.00 and $7.00 per ton of sugarcane. Returns to land and management, however, were computed
at $3.00 and $5.00 per ton.
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In addition to prices $30.00 and $38.00 per "fanega" for coffee, 
analyzed above, two other Intermediate discrete prices for coffee 
($34.00 and $36.00 per "fanega1*) were analyzed and the results are 
shown In Appendix Tables 8 and 9. Relationships between and among 
enterprise combinations and incomes shown In Appendix Tables 8 and 9 
were more or less similar, maybe less pronounced in many respects to 
the analyses In Tables 35 and 36. As a result, they were not discussed 
in detail.
Varying Price of 
Tomatoes and Beans
Lower Altitude
The price of tomatoes was varied from $0.10 to $0.80 per box with 
the price of coffee, beans, com, and sugarcane at average price levels, 
(Table 37). The optimum solution at prices of tomatoes from $0.10 to 
$0.30 per box was 11.6 acres of sugarcane and 23.4 acres of coffee. At 
$0.40 per box, the optimum solution was 6.8 acres of sugarcane, 27.1 
acres of coffee and 1.1 acres of tomatoes and at $0.80 per box 28.1 acres 
of sugarcane and 6.9 acres of tomatoes were produced. At lower altitudes 
and at average prices, tomatoes were competitive with coffee and sugar­
cane at average prices. At $0.10 per box, a maximum of 5.2 regular 
workers were utilized, at $0.80 per box 6.0 regular workers were 
utilized. Seasonal labor to harvest coffee decreased from 6,166 hours 
at $0.40 per box to zero hours at $0.70 and $0.80 per box, while at the 
same time, seasonal labor to harvest sugarcane increased from 670.8 hours
Table 37. Effects on Farm Enterprise Organization and Income of Selected Changes In Tomato and
Beans Prices, Medium Size Farms, Lower Altitude, Western Region of the Central Plateau,
Costa Rica, 1970 1/








Total acre 35.0 35.0 35.0 35.0 35.0 35.0 35.0
Sugarcane acre 11.6 6.8 15.3 19.4 22.0 28.1 11.6
Coffee acre 23.4 27.1 16.7 11.6 8.4 23.4
Tomatoes acre ------- 1.1 3.0 4.0 4.6 6.9 —
Corn acre ------- ------- ------- • * w — w w w -------
Beans acre — ... — - --- — w w W —
Total production 
Sugarcane ton 550.3 323.2 725.2 920.0 1,045.2 1,200.3 550.3
Coffee fan. 305.0 353.5 217.3 151.3 108.8 — 305.0
Tomatoes box —  2,329.9 6,699.4 8,816.6 10,177.8 15,142.3 —
Corn cwt. ------- ------- ------- ------- — — WWW
Beans cwt. — — w » — • • • — - — w WWW WWW
(Continued)
Table 37. (Continued)








Regular no. 5.2 6.0 6.0 6.0 6.0 6.0 5.2
Unused
January hours -- -- — -- -- 142.1 --
February hours -- -- -- — -- -- --
March hours 196.5 501.3 — -- -- 196.5
April hours 317.7 694.3 -- -- -- 317.7
May hours -- 181.0 -- -- -- --
June hours -- -- -- -- -- —
July hours 361.4 364.9 314.8 290.5 274.9 206.4 361.4
August hours 458.6 577.0 651.7 687.9 711.1 804.7 458.6
September hours 242.5 389.8 430.5 450.3 463.0 562.9 242.5
October hours — — — 92.9 587.7 --
November hours -- -- -- -- — 959.5 --




Tomato price per box (15 pounds) Bean price per cwt.
$.10 to 




Harvest coffee hours 5,382 6,166 2,182 444.5 -- -- 5,382
Harvest sugarcane
January hours 553.8 325.2 729.8 733.1 534.4 -- 553.8
February hours 588.5 345.6 284.4 254.7 235.6 -- 588.5
March hours -- -- 30.7 288.5 454.2 735.7 --
April hours — -- -- 336.4 552.7 936.0 —
May hours 171.1 -- 404.7 688.4 870.9 1,139.3 171.7
December hours -- -- -- — -- -- --
Total 1,313.4 670.8 1,449.6 2,301.1 2,647.8 2,811.0 1,313.4
Operating capital dollars 13,166 12,978 11,797 11,225 10,857 9,684 13,166
Returns to land
and management dollars 8,490 8,563 9,014 9,854 10,840 12,177 8,490
J./ Alternative III, plant sugarcane and four stubbles harvested every eleven months (11, 11, 11, 11, 
11) .
2/ Enterprise combinations did not change as prices varied between $0.10 and $0.30 per box (15 pounds) 
of tomatoes. Returns to land and management, however, were computed at $0.10 per box.
3/ Enterprise combinations did not change as prices varied between $10.50 and $19.50 per hundred* 




at $0.40 to 2,811.0 hours at $0.80 per box. Returns to land and 
management Increased from $8,490.00 at $0.10 per box to $12,177.00 at 
$0.80 per box.
The price of beans was varied from $10.5 to $19.5 per hundred­
weight with the price of coffee, sugarcane and corn at average levels 
(Table 37). The optimum solution was 11.6 acres of sugarcane and 23.4 
acres of coffee (there were no beans produced at prices of beans from 
$10.5 to $19.5 per hundredweight). A maximum of 5.2 regular workers 
were utilized. Total hours of seasonal labor used to harvest coffee 
were 5,382 hours and total hours of seasonal labor used to harvest 
sugarcane were 1,313.4 hours. Returns to land and management were 
$8,490.00.
Varying Price of Coffee With 
Four Discrete Prices of Sugarcane
Higher Altitude
The price of coffee was varied from $26.00 to $38.00 per "fanega" 
with a below average sugarcane price of $6.97 per ton and average price 
levels for other enterprises (Table 38). The optimum solution changed 
from 24.5 acres of sugarcane and 10.5 acres of coffee at $26.00 per 
"fanega" to 8.0 acres of sugarcane and 27.0 acres of coffee from $30.00 
to $38.00 per "fanega". At $26.00 per "fanega", a maximum of 2.2 
regular workers were utilized, at $30,00 per "fanega", 6.0 regular 
workers were utilized. Seasonal labor to harvest coffee increased from 
2,392 hours at $26.00 per "fanega" to 6,064 hours at $30.00 per "fanega",
Table 38. Effects on Farm Enterprise Organization and Income of Selected Changes in Coffee Prices,
at a Given Sugarcane Price of $6.97 Per Ton, Medium Farms, Higher Altitude, Western
Region of the Central Plateau, Costa Rica, 1970
Item Unit $26.00






Total acre 35.0 35.0 35.0
Sugarcane acre 24.5 18.9 8.0
Coffee acre 10.5 16.1 27.0
Corn acre -- — —
Beans acre -- — --
Total production
Sugarcane ton 671.9 519.3 221.0
Coffee fan. 137.2 209.7 351.2
Corn cwt. «• —  —
Beans cwt. -- -- ---
Labor
Regular no. 2.2 3.5 6.0
Unused
January hours — —
February hours — —
March hours -- 179.2 797.9
April hours -- -- 904.6
May hours -- -- 550.0
June hours 111.6 141.9 201.0
July hours 148.8 261.2 481.0




Price of coffee per "fanega11
































1̂/ Alternative VIII, plant sugarcane is harvested with 24 months, first stubble with 21 months, 
second stubble with 16 months, third stubble with 19 months, fourth stubble with 14 months and 
fifth stubble with 13 months.
2/ Enterprise combinations did not change as prices varied between $30.00 and $38.00 per "fanega"
of coffee. Returns to land and management, however, were computed at $30.00 per "fanega".
119
while at the same time, seasonal labor to harvest sugarcane decreased 
from 2,898.7 hours at $26.00 to 646.2 at $30.00 per "fanega". Returns 
to land and management increased from $3,584 at $26.00 per "fanega" to 
$4,506.00 at $30.00 per "fanega".
The price of coffee was varied from $26.00 to $38.00 per "fanega" 
with an above average sugarcane price of $8.97 per ton and average 
price levels for other enterprises (Table 39). The optimum solution 
changed from 31.7 acres of sugarcane and 3.3 acres of coffee at $26.00 
per "fanega" to 8.0 acres of sugarcane and 27.0 acres of coffee from 
$34.00 to $38.00 per "fanega". At $28.00 per "fanega", a maximum of
1.9 regular workers were utilized, at $34.00 per "fanega", 6.0 regular 
workers were utilized. Seasonal labor to harvest coffee increased 
from 172 hours at $26.00 per "fanega" to 6,064 hours at $34.00 per 
"fanega", while at the same time, seasonal labor to harvest sugarcane 
decreased from 3,520.1 hours at $28.00 to 646.2 hours at $34.00 per 
"fanega". Returns to land and management increased from $5,129.00 at 
$26.00 per "fanega" to $6,352.00 at $34.00 per "fanega".
In addition to prices of $6.97 and $8.97 per ton for sugarcane, 
analyzed above, two other intermediate discrete prices for sugarcane 
($7.47 and $7.97 per ton) were analyzed and the results shown in 
Appendix Tables 10 and 11. Relationships between and among enterprise 
combinations and incomes shown in Appendix Tables 10 and 11 were more 
or less similar, maybe less pronounced in many respects to the analyses 
shown in Tables 38 and 39. As a result, they were not discussed in 
detail.
Table 39. Effects on Farm Enterprise Organization and Income of Selected Changes In Coffee Prices,
at a Given Sugarcane Price of $8.97 Per Ton, Medium Farms, Higher Altitude, Western
Region of the Central Plateau, Costa Rica, 1970 \f
Price of coffee per "fanega"
Item Unit $26.00 $28.00 $30.00 $32.00 $34.00 to $38.00 1/
Cropland use 
Total acre 35.0 35.0 35.0 35.0 35.0
Sugarcane acre 31.7 30.4 24.5 18.9 8.0
Coffee acre 3.3 4.6 10.5 16.1 27.0
Corn acre ---- ---- ---- ----
Beans acre --- - - -
Total production
Sugarcane ton 869.3 835.6 671.9 519.3 221.0
Coffee fan. 43.5 59.5 137.2 209.7 351.2
Corn cwt. ---- ---- ---- ----
Beans cwt. --- - - - ---- - - -
Labor
Regular no. 2.0 1.9 2.2 3.5 6.0
Unused
January hours — — ---- ---- —
February hours — — ---- —
March hours — — — 179.2 797.9
April hours — — ---- ---- 904.6
May hours — — ---- ---- 550.0
June hour 8 278.4 236.1 111.6 141.9 201.0
July hours 209.1 185.0 148.8 261.2 481.0
August hours 208.0 190.1 183.7 324.0 598.2
(Continued)
Table 39. (Continued)
Price of coffee per "fanega"
Item Unit $26.00 $28.00 $30.00 $32.00 $34.00 to $38.00 1/
September hours 16.7 ... 146.3 432.1
October hours -- -- -- -- —
November hours -- -- -- --
December hours — -- -- -- --
Seasonal
Harvest coffee hours 172.0 504.0 2,392.0 3,635.0 6,064.0
Harvest sugarcane
January hours 787.3 769.2 759.0 586.6 249.7
February hours 481.5 517.5 584.3 451.6 192.2
March hours 272.6 267.9 137.4 -- —
April hours 787.3 750.3 462.9 — --
May hours 446.8 446.0 334.1 34.8 --
December hours 648.4 769.2 621.0 479.9 204.3
Total 3,423.9 3,520.1 2,898.7 1,552.9 646.2
Operating capital dollars 12,213 12,271 12,554 12,818 13,334
Returns to land and management dollars 5,129 5,234 5,477 5,834 6,352
1/ Alternative VIII, plant sugarcane is harvested with 24 months, first stubble with 21 months, 
second stubble with 16 months, third stubble with 19 months, fourth stubble with 14 months, and 
fifth stubble with 13 months.
2/ Enterprise combinations did not change as prices varied between $34.00 and $38.00 per "fanega"
of coffee. Returns to land and management, however, were computed at $34.00 per "fanega".
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Varying Price of Sugarcane 
With Four Discrete Prices of Coffee
Higher Altitude
The price of sugarcane was varied from $3.00 to $10.00 per ton 
with a below average coffee price of $30,00 per "fanega" and average 
price levels for other enterprises of higher altitudes (Table 40). The 
optimum solution at prices of sugarcane from $3.00 to $3.00 per ton was 
27.5 acres of coffee and 7.5 acres of beans. From $6.00 to $7.00 per 
ton, the optimum solution was 8.0 acres of sugarcane and 27.0 acres of 
coffee, and at $10.00 per ton, 30.4 acres of sugarcane and 4.6 acres of 
coffee were produced. At $3.00 per ton, a maximum of 6.0 regular 
workers were utilized, at $10.00 per ton, 1.9 regular workers were 
utilized. Seasonal labor to harvest coffee decreased from 6,162 hours 
at $3.00 per ton to 504 hours at $10.00 per ton, while at the same time, 
seasonal labor to harvest sugarcane Increased from zero hours at $3.00 
to 3,520.1 hours at $10.00 per ton. Returns to land and management 
Increased from $4,255.00 at $3.00 per ton to $6,214 at $10.00 per ton.
The price of sugarcane was varied from $3.00 to $10.00 per ton 
with an average price of coffee of $38.00 per "fanega" and average 
price levels for other enterprises (Table 41). The optimum solution 
changed from 27.5 acres of coffee and 7.5 acres of beans at $3.00 to 
$6.00 per ton to 8.0 acres of sugarcane and 27.0 acres of coffee at 
$7.00 to $10.00 per ton. From $3.00 to $10.00 per ton a maximum of
6.0 regular workers were utilized. Seasonal labor to harvest coffee 
decreased from 6,162 hours at $3.00 per ton to 6,064 hours at $7.00
Table 40. Effects on Farm Enterprise Organization and Income of Selected Changes In Sugarcane
Prices at a Given Coffee Price of $30.00 Per "Fanega", Medium Farms, Higher Altitude,
Western Region of the Central Plateau, Costa Rica, 1970 1/
Price of sugarcane per ton
Item Unit $3.00 to 
$5.00 2/
§6.0° to $7.00 $0.00 $9.00 $10.00
Cropland use
Total acre 35.0 35.0 35.0 35.0 35.0
Sugarcane acre -- 8.0 18.9 24.5 30.4
Coffee acre 27.5 27.0 16.1 10.5 4.6
Corn acre -- -- -- -- --
Bean 8 acre 7.5 --- — -- ...
Total production
Sugarcane ton — 221.0 519.3 671.9 835.6
Coffee fan. 358.3 351.2 209.7 137.2 59.5
Corn cwt. «• « • -- — • e»
Beans cwt. 87.1 --- ... -- —
Labor
Regular no. 6.0 6.0 3.5 2.2 1.9
Unused
January hours -- -- — — —
February hours -- -- — —
March hours 852.0 797.9 179.2 — —
April hours 1,126.2 904.6 -- — —
May hours 512.2 550.0 -- — —
June hours 37.5 201.0 141.9 111.6 236.1
July hours 351.0 481.0 261.2 148.8 185.0
August hours 474.0 598.2 324.0 183.7 190.1
(Continued)
Table 40. (Continued)
Price of sugarcane per ton
Item Unit $3.00 to 
$5.00 2/
$6.00 to 
$7.00 $8.00 $9.00 $10.00
September hours 350.2 432.1 146.3 —  •  «
October hours ------ ------ ------ ------ ------
November hours ------ ------ ------ ------ ------
December hours ------ - - - — — - ------
Seasonal
Harvest coffee hours 6,162.0 6,064.0 3,635.0 2,392.0 504.0
Harvest sugarcane
January hours ------ 249.7 586.6 759.0 769.2
February hours -- 192.2 451.6 584.3 517.5
March hours m  m  w -- -- 137.4 267.9
April hours -- ------ ------ 462.9 750.3
May hours ------ ------ 34.8 334.1 446.0
December hours ------ 204.3 479.9 621.0 769.2
Total ------ 646.2 1,552.9 2,898.7 3,520.1
Operating capital dollars 10,775 13,334 12,818 12,554 12,271
Returns to land and management dollars 4,255 4,291 4,911 5,497 6,214
1/ Alternative VIII, plant sugarcane is harvested with 24 months, first stubble with 21 months, 
second stubble with 16 months, third stubble with 19 months, fourth stubble with 14 months, and 
fifth stubble with 13 months.
2/ Enterprise combinations did not change as prices varied between $3.00 and $5.00 and between $6.00
and $7.00 per ton of sugarcane. Returns to land and management, however, were computed at $3.00
and $6.00 per ton.
Table 41. Effects of Farm Enterprise Organization and Income of Selected Changes in Sugarcane
Prices, at a Given Coffee Price of $38.00 Per "Fanega", Medium Farms, Higher Altitude,









Total acre 35.0 35.0
Sugarcane acre -- 8.0
Coffee acre 27.5 27.0
Com acre -- --
Beans acre 7.5 ...
Total production
Sugarcane ton ... 221.0
Coffee fan. 358.3 351.2
Com cwt. --
Beans cwt. 87.1 --
Labor
Regular no. 6.0 6.0
Unused
January hours — —
February hours — —
March hours 852.0 797.9
April hours 1,126.2 904.6
May hours 512.2 550.0
June hours 37.5 201.0
July hours 351.0 481.0







sugarcane per ton 
$7.00 to 
$10.00 2/
September hours 350.2 432.1
October hours ----
November hours ---- ----
December hours — ----
Seasonal
Harvest coffee hours 6,162.0 6,064.0
Harvest sugarcane
January hours — 249.7
February hours — 192.2
March hours —
April hours — ----
May hours — ----
December hours — 204.3
Total — 646.2
Operating capital dollars 10,775 13,334
Returns to land and management dollars 7,121 7,322
JL/ Alternative VIII, plant sugarcane is harvested with 24 months, first stubble with 21 months,
second stubble with 16 months, third stubble with 19 months, fourth stubble with 14 months, and 
fifth stubble with 13 months.
If Enterprise combinations did not change as prices varied between $3.00 and $6.00 and between
$7.00 and $10.00 per ton of sugarcane. Returns to land and management, however, were computed
at $3.00 and $7.00 per ton. 126
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per ton, while at the same time, seasonal labor to harvest sugarcane 
Increased from zero hours at $3.00 per ton to 646.2 hours at $7.00 per 
ton. Returns to land and management Increased from $7,121.00 at $3.00 
per ton to $7,322.00 at $7.00 per ton.
In addition to prices of $30.00 and $38.00 per "fanega" for coffee, 
analyzed above, two other intermediate discrete prices for coffee 
($34.00 and $36.00 per "fanega") were analyzed and the results shown in 
Appendix Tables 12 and 13. Relationships between and among enterprise 
combinations and incomes shown in Appendix Tables 12 and 13 were more 
or less similar, maybe less pronounced in many respects to the analyses 
shown in Tables 40 and 41.
CHAPTER VII
SUMMARY AMD CONCLUSIONS 
Summary 
The Problem
Agriculture and agriculturally related Industries are basic to the 
economy of Costa Rica. A country in which two-thirds of the population 
is mainly preoccupied with food production and marketing, in which costs 
are continually increasing, and in which very low yields and excessive 
use of manpower is common, there is a need for increased efficiency in 
the agricultural sector.
Agricultural development problems of Costa Rica are similar to 
those throughout most of Latin America. The central problem is the 
parallel development of human and agricultural resources. New lands, 
and the improvement of lands presently in agricultural use, offer ample 
potential for development. Expanded and improved agricultural credit 
is needed. Improved farming practices, and marketing facilities are 
basic to any Increase in agricultural efficiency.
In order to obtain the maximum use of resources and an optimum 
combination of enterprises, on farms in the Western Region of the 
Central Plateau, Costa Rica, more detailed farm management information 
is necessary and vital. Little information of this type is now
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available and even basic agricultural statistics are fragmentary, and 
In some Instances, subject to question.
Farm operators are faced with the problem of selecting the most 
profitable combination of enterprises to maximize Income with a given 
number of limited resources. The Information contained in this study 
should be of particular Interest and benefit to the farm operators as 
a guide to select the most profitable enterprise combinations commen­
surate with their resource restrictions, and to the agricultural 
extension personnel in aiding farm managers in making profitable 
adjustments.
Location and Description of Study Area
The study area Is located in Costa Rica, Central America.
Costa Rica lies between the Pacific Ocean and the Caribbean Sea. It
Is bounded on the north by Nicaragua and on the south by Panama.
The area of study is part of the Central Plateau, one of the 
country's most important agricultural regions and the location of 
most of the other economic activity and development as well. The 
Central Plateau area is about 60 miles long and 30 miles wide with
elevations ranging from 1,980 to 6,000 feet.
This study is confined to that portion of the Province of Alajuela 
(counties Central, San Ramon, Grecia, Naranjo, and Poas), which ranges 




The overall objective of this study was to examine the various 
alternative possibilities for Increasing income under selected enter­
prise combinations, crop rotations, labor organizations, and prices on 




The primary source of Information for this study was from personal 
Interviews with a selective sample of 70 medium and large farm operators 
in the study area. Supporting Information was obtained from experi­
mental data from the Ministry of Agriculture in Costa Rica, census 
data, and production specialists (including county agents) in the four 
county study area.
Analytical Procedure
The medium farms ranged in size from 20 to 50, or an average of 35 
acres. The large farms ranged in size from 51 to 1,300 or an average of 
285 acres. Farms were divided into medium and large size based, for 
the most part, on machinery ownership and hiring of custom services.
Five crop enterprises were included in the analysis. They were 
coffee, sugarcane, corn, beans, and tomatoes.
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Four sugarcane rotations were developed, two for the lower altitude 
(below 1,000 meters) and two for the higher altitude (above 1,000 
meters). Comparisons of income were made to determine the most profit­
able rotation for each altitude.
The most profitable cycle (number of stubble crops per rotation) 
was then determined for both of the optimum rotations. This was accom­
plished by comparing the Income of consecutively shorter cycles for each 
rotation (plant cane and five stubbles, plant cane and four stubbles, 
plant cane and three stubbles, and plant cane and two stubbles).
The Impact of different enterprise alternative combinations on 
farm income was analyzed by including or not Including selected crop 
enterprises.
Managerial functions require time. As farm size Increased, less 
of the operator's time was available for fieldwork. Operator labor 
(150 hours per month) was available for fieldwork on medium size farms, 
but not available for large farms. There were two classifications for 
hired labor: (1) regular full-time workers who were employed 12 months
annually, and (2) seasonal workers who were employed to harvest coffee 
and sugarcane.
There was no limitation on the quantity of capital used in this 
study, except for an interest charge of 8 percent per annum.
The prices of input and output items were from two sources: (1) a
sample of 70 personal interviews with farm operators in the study area, 
and (2) different costs of production studies in Costa Rica.
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The variable pricing of the more Important crop enterprises was 
used to determine the competitiveness of an enterprise within a given 
price range. The prices of coffee, sugarcane, tomatoes, and beans 
were varied. The budgeting and linear programming techniques were 
used in the optimum selections consistent with the resources available 
and other restrictions and limitations.
Results
Effects of Changes in Sugarcane Rotations and Production Cycles 
(Medium Size Farms)
Sugarcane rotations (lower altitude): Alternative II (plant and
five stubbles harvested at 11, 11, 11, 11, 11, 11 months, respectively) 
increased returns to land and management by $405.00 over Alternative I 
(plant and five stubbles harvested at 18, 13, 13, 13, 13, 13 months, 
respectively).
Sugarcane production cycles (lower altitude): The effects of the
number of production cycles on enterprise combinations and income with­
in Alternative II (the most profitable low altitude rotation) were 
compared. Alternative III (plant cane and four stubbles at $9,713.00 
annually), was the most profitable of all the four sugarcane production 
cycles. Alternative III increased income to the operator by $35.00 
over Alternative II (plant cane and five stubbles), by $97.00 over 
Alternative IV (plant cane and three stubbles), and by $890.00 over 
Alternative V (plant cane and two stubbles).
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Sugarcane rotations (higher altitude): Alternative VIII (plant and
five stubbles harvested at 24, 21, 16, 19, 14, 13 months, respectively) 
Increased Income to land and management by $158.00 over Alternative VII 
(plant and five stubbles harvested at 24, 23, 23, 23, 23, 23 months, 
respectively).
Sugarcane production cycles (higher altitude): The effects of the
number of production cycles on enterprise combinations and Incomes 
within Alternative VIII (the moBt profitable high altitude rotation) 
were compared. Alternative VIII (plant cane and five stubbles) at 
$7,536.00 was the most profitable of all the four sugarcane production 
cycles. Alternative VIII Increased Income to the operator by $90.00 
over Alternative IX (plant cane and four stubbles), by $20.00 over 
Alternative X (plant cane and three stubbles), and by $120.00 over 
Alternative XI (plant cane and two stubbles).
Effects of Changes in Sugarcane Rotation and Production Cycles on 
Large Size Farms
Lower altitude: Returns to land and management for Alternative XII
(11, 11, 11, 11, 11) were $67,404.00. Returns to land and management 
for the large farms in the lower altitude was $236.40 per acre 
(Alternative XII), for the medium size farms was $242.50 per acre 
(Alternative VI).
Higher altitude: Returns to land and management for Alternative
XIII (24, 21, 16, 19, 14, 13) were $57,709.00. Returns to land and 
management for the large farms In the higher altitude was $202.50 per 
acre (Alternative XIII), for the medium size farms was $215.30 per acre 
(Alternative VIII).
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Effects of Changes In the Price of Selected Enterprises on Medium
Size Farms at Lower Altitudes
Coffee: The price of coffee was varied from $26.00 to $38.00 per
"fanega" with a below average sugarcane price of $6.97 per ton. The 
optimum solution changed from 29.1 acres of sugarcane and 5.9 acres of 
coffee at $26.00 per "fanega" to 7.9 acres of sugarcane and 27.1 acres 
of coffee at $38.00 per "fanega". Returns to land and management 
increased from $5,266.00 at $26.00 per "fanega" to $8,060.00 at $38.00 
per "fanega". At lower altitudes, coffee at below to average prices 
was competitive with sugarcane at below average prices.
The price of coffee was also varied from $26.00 to $38.00 per 
"fanega" with an above average sugarcane price of $8.97 per ton. The 
optimum solution changed from 35.0 acres of sugarcane at $26.00 per 
"fanega" to 15.6 acres of sugarcane and 19.4 acres of coffee at $38.00 
per "fanega". Returns to land and management Increased from $8,299.00 
at $26.00 per "fanega" to $9,115.00 at $38.00 per "fanega". At lower 
altitudes, coffee, at below to average prices, was lesc, competitive with 
sugarcane at above average prices.
Sugarcane: The price of sugarcane was varied from $3.00 to $10.00
per ton with a below average coffee price of $30.00 per "fanega". The 
optimum solution at prices of sugarcane from $3.00 to $4.00 per ton was 
27.5 acres of coffee and 7.5 acres of beans. At $5.00 per ton, the 
optimum solution was 7.9 acres of sugarcane and 27.1 acres of coffee, 
and at $10.00 per ton, 35 acres of sugarcane were produced. Returns 
to land and management increased from $4,255.00 at $3.00 per ton to 
$10,010.00 at $10.00 per ton.
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The price of sugarcane was also varied from $3.00 to $10.00 per 
ton with a coffee price of $38.00 per "fanega". The optimum solution 
changed from 27.5 acres of coffee and 7.5 acres of beans at $3.00 to 
$4.00 per ton to 29.1 acres of sugarcane and 5.9 acres of coffee at
$10.00 per ton. Returns to land and management Increased from
$7,121.00 at $3.00 per ton to $10,374.00 at $10.00 per ton.
Tomatoes and beans: The price of tomatoes was varied from $0.10
to $0.80 per box (15 pounds). The optimum solution at prices of 
tomatoes from $0.10 to $0.30 per box was 11,6 acres of sugarcane and 
23.4 acres of coffee. At $0.40 per box, the optimum solution was 6.8 
acres of sugarcane, 27.1 acres of coffee and 1.1 acres of tomatoes and
at $0.80 per box 28.1 acres of sugarcane and 6.9 acres of tomatoes were
produced. At lower altitudes and at average prices, tomatoes were 
competitive with coffee and sugarcane at average prices. Returns to 
land and management Increased from $8,490.00 at $0.10 per box to 
$12,177.00 at $0.80 per box.
The price of beans was varied from $10.5 to $19.5 per hundredweight. 
The optimum solution was 11.6 acres of sugarcane and 23.4 acres of 
coffee. Returns to land and management was $8,490.00. At lower altitudes 
beans at any price were not competitive with coffee and sugarcane at 
average prices.
Effects of Changes in the Price of Selected Enterprises on Medium 
Size Farms at Higher Altitudes
Coffee; The price of coffee was varied from $26.00 to $38.00 per 
"fanega" with a sugarcane price of $6.97 per ton. The optimum solution
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changed from 24.5 acres of sugarcane and 10.5 acres of coffee at $26.00 
per "fanega" to 8.0 acres of sugarcane and 27.0 acres of coffee from 
$30.00 to $38.00 per "fanega". Returns to land and management Increased 
from $3,584.00 at $26.00 per "fanega" to $4,506.00 at $30.00 per 
"fanega".
The price of coffee was also varied from $26.00 to $38.00 per 
"fanega" with a sugarcane price of $8.97 per ton. The optimum solution 
changed from 31.7 acres of sugarcane and 3.3 acres of coffee at $26.00 
per "fanega" to 8.0 acres of sugarcane and 27.0 acres of coffee from 
$34.00 to $38.00 per "fanega". Returns to land and management Increased 
from $5,129.00 at $26.00 per "fanega" to $6,352.00 at $34.00 per "fanega".
Sugarcane: The price of sugarcane was varied from $3.00 to $10.00
per ton with a coffee price of $30.00 per "fanega". The optimum solution 
at prices of sugarcane from $3.00 to $5.00 per ton was 27.5 acres of 
coffee and 7.5 acres of beans. From $6.00 to $7.00 per ton, the optimum 
solution was 8.0 acres of sugarcane and 27.0 acres of coffee, and at 
$10.00 per ton, 30.4 acres of sugarcane and 4.6 acres of coffee were 
produced. Returns to land and management Increased from $4,255.00 at 
$3.00 per ton to $6,214.00 at $10.00 per ton. The price of sugarcane 
was also varied from $3.00 to $10.00 per ton with a coffee price of 
$38.00 per "fanega". The optimum solution changed from 27.5 acres of 
coffee and 7.5 acres of beans at $3.00 to $6.00 per ton to 8.0 acres of 
sugarcane and 27.0 acres of coffee at $7.00 to $10.00 per ton. Returns 
to land and management Increased from $7,121.00 at $3.00 per ton to 
$7,322.00 at $7,00 per ton.
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ConelusIona
Within the framework of the assumptions and restrictions of this 
study, the following conclusions were made concerning the Western 
Region of the Central Plateau of Costa Rica.
It appears generally:
(1) that farm operators can make resource and enter­
prise adjustments that will increase incomes on 
individual farms;
(2) that in the lower altitudes, farm operators can 
harvest sugarcane every 11 months with more 
profit than harvesting plant cane at 18 months 
and each successive five stubbles every 13 
months;
(3) that in the lower altitudes, farm managers can 
increase profit with one plant cane and four 
stubbles over one plant cane and five stubbles, 
one plant cane and three stubbles and one plant 
cane and two stubbles;
(4) that in the higher altitudes, farm managers 
can increase profit by harvesting plant cane 
at 24 months, first stubble at 21 months, 
second stubble at 16 months, third stubble at 
19 months, fourth stubble at 14 months, and 
fifth stubble at 13 months over harvesting
"fanega") and a sugarcane price above average 
($8.97 per ton), coffee was not competitive 
with sugarcane;
that at lower altitudes, on medium size farms, 
at prices of tomatoes below average (from $0.10 
to $0.30 per box), tomatoes were not competitive 
with either coffee or sugarcane at average prices 
At a still below average price of $0.40 per box, 
1.1 acres of tomatoes were produced; 
that In lower altitudes, at prices of beans from 
$10.5 to $19.5 per hundredweight ($10.50 per 
hundredweight was the average price of beans 
in 1970) and with average coffee and sugarcane 
prices, beans were not competitive with either 
coffee or sugarcane;
that in the lower altitudes, at below average 
prices of sugarcane (from $3.00 to $4.00 per ton) 
and at below to average prices for coffee ($30.00 
to $38.00 per "fanega") beans were competitive 
with coffee and sugarcane;
that in the higher altitudes, at below average 
prices of sugarcane (from $3.00 to $5.00 per ton) 
with a below average coffee price of $30.00 per 
"fanega", beans were competitive with both coffee 
and sugarcane;
Chat in the higher altitudes, at prices 
below average for sugarcane (from $3.00 to 
$6.00 per ton) with an average coffee price 
of $38.00 per "fanega", beans were competitive 
with both coffee and sugarcane; 
corn at average prices was not competitive 
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App.ndlx Tab la 1, Baalc Slaplax Tablaau for Computing Optima Program, with Sugarcane Rotation (11, It, It, 
11, 11, 11), Haatarn laglon of tha Cantral Flataau of Cotta Rica 1/
P F P P P P
Row 1 2 3 : 4 : 5 6
NO a Activity U n i t Activity : Cane Plant : First Second Third
level transfer cane stubble ; stubble atubble
1 Value Dollars -178.11 -87.40 *B0,93 ' -78.19
2 Land Acres 35 1.
3 Operating capital Dollars 0 -344,4
4 Labor * January Hours 0
5 February Hours 0 13.1
6 March Hours 0
7 April Hours 0 20.1
6 May Hours 0 20.1
9 June Hours 0 65.7 20.1
10 July Hours 0 9.0 9.0 9.0 9.0
11 Auguat Hours 0 6.1 10.6 10.6 10.6
12 September Hours 0 22.3 18.5 18,5 18.5
13 October Hours 0 17.8 18.4 18.4 18.4
14 November Hours 0 17.9
15 December Hours 0
16 Plant cane Acres 0 — .17 I.
17 Flret stubble Acres 0 -. 17 1.
16 Second atubble Acres 0 -. 17 1.
19 Third atubble Acres 0 1.
20 Fourth stubble Acres 0 -, 16
21 Fifth atubble Acres 0 -.16
22 Coffee land Acrea 0
Yields
23 Coffee Fanega 0
24 Sugarcane Ton 0
25 Tomatoes Boxes 0
26 Corn Cvc, 0
27 Beans Cut. 0
2B Seasonal labor coffee - October Koura 0
29 November Hours 0
30 December Hours 0
31 January Hours 0
32 Seasonal labor limit (coffee) Hours 10,500
Yields
33 Plant cane Ton 0 -58.4
34 First stubble Ton 0 -51.7
35 Second stubble Ton 0 -45.1
36 Third atubble Ton 0 -42.3
37 Fourth atubble Ton 0
38 Fifth stubble Ton 0
39 Regular labor Hours 6
40 Rotation plant cane Acrea 0 -1. 1.
41 Rotation flrat atubble Acrea 0 -1. I,
42 Rotation second atubble Acres 0 -I. 1.
43 Rotation third stubble Acrea 0 •1.
44 Rotation fourth atubble Acrea 0
45 Operator labor Man I
46 Tomato limit Acres 2
Harveat
47 Plant cane Hours 0
48 First stubble Hours 0
49 Second stubble Hours 0
50 Third stubble Hours 0
51 Fourth atubble Hours 0
52 Fifth atubble Hours 0
Seaaonal labor harveat auaarcane
53 December Hours 0
54 January Hours 0
55 February Hours 0
56 March Hours 0
57 April Hours 0
58 May Hours 0
(Continued)
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Appendix Table 1. (Continued)
P P P P p p P p P P
Row 7 8 9 10 n 12 13 14 15 16
No. Fourth : Fifth Coffee ; Regular
Seaeonal Labor Sugarcane
atubble atubble
••oJ Corn Beene labor Jan. Feb. Hatch
1 -75.73 -73.28 -90.67 -510.29 -47.64 -46.93 -483
2 ' 1. 1. 1.
3
4 -200
5 20.1 49.1 -200
6 20.1 13.2 89.4 10.4 18.0 -200
7 4.1 89.4 10.5 14.8 -200
a 21.0 89.4 10.2 34.7 -200
9 30.9 89.5 19.4 21.7 -150
10 9.0 9.0 19.5 89.5 14.7 21.7 -150
n 10.6 10.6 15.0 14.7 21.8 -ISO
12 18.5 18.5 19.5 21.6 21.8 -150






























































Appendix Table 1. (Continued)
P P : P P P P P P P P
R e v 17 18 19 20 21 22 23 24 25 : 26
No. Seaaonal Labor Suaarcane Seaeonal Labor Coffee Sellln. Actlvlttc.
April Nay Dec. : Oct. Nov. Dec. Jan. Coffee Suaarcane Tomato.a
1
2






















































































No» Sellina Activities Harveat Suearcena :Coffee Lebor Tranafer
C o m Beene Dec. Jan. Feb. Kerch Anril Hey Oct Nov.
1
2
















































































No. : Coffee Libor Trsnsfsr: Operator Suetrcane Labor Transfer Coffee
Dec. Jen. labor Jan. Frt. March Aorll May D«c. cranafer









































































,1/ Flint cine li cut with 11 nonthi, first stubble; with 11 months, second stubble; with 11 months, third stubble; 
with 11 months, fourth stubble; with 11 months; end fifth stubble with 11 months.
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Appendix Table 2, A Partial Simplex Tableau for Computing Optimum Program*, Medium Sire Farm*, with Sugarcane 
Rotation (24, 23, 23, 23, 23, 23), Western Region of Che Central Plateau of Coeta Rica If




No. : Unit Cane Plant First Second : Third
transfer cane stubble stubble :stubble
1 Value pollars -178.11 -87.40
4 Labor - January Hours
5 February Hours 13.1
6 March Hours
7 Aprl I Hours
8 May Hours 65.7
9 June Hours 20.1
10 July Hours 9.0 9.0
11 Auguat Hours 6.1 10.6
12 September Hours 22.3 18.5
13 October Hours 17.8 18,4
14 November Hours 17.9
15 December Hours
16 Plant cane Acres -.0834 1.
17 First stubble Acres -.0834 1.
IB Second atubble Acres -.0834 1,
19 Third stubble Acres -.0834 1.
20 Fourth atubble Acres -.0833
21 Fifth stubble Acres -.0833
22 Sixth stubble Acres -.0833
23 Seventh stubble Acres -.0833
24 Eighth atubble Ac res -.0833
25 Ninth stubble Ac res -.0833
26 Tenth stubble Ac res -.0833
27 Eleventh stubble Ac res -.0833
Yields
39 Plant cane Ton -58,4
40 First stubble Ton
41 Second stubble Ton
42 Third stubble Ton
4) Fourth stubble Ton
44 Fifth atubble Ton
46 Rotation plant cane Acres -1. 1.
47 Rotation first stubble Acres •1. 1.
48 Rotation second stubble Acres -1. 1.
49 Rotation third stubble Acres -1.
50 Rotation fourth stubhle Acres
51 Rotation fifth stubble Acres
52 Rotation sixth stubble Acres
53 Rotation seventh stubble Acres
54 Rotation eighth stubble Acres
55 Rotation ninth stubble Ac res
56 Rotation tenth stubble Acres
(Continued)
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Appendix Table 2. (Continued)
P P F r P F F F
Row : 7 8 » 10 11 12 13 14
No. fourth r if th Sixth S«v«ith Eighth Ninth T«nth Eleventh
stubble .tubblt •tubbl. ■tubbl. ■tubbl. •tubbl* •tubbl* ■tubbl*







10 9.0 9.0 9.0 9.0
11 10.6 10.6 10.6 10.6
12 18.5 18.5 18.3 18.5
































I f Plant cant la cut with 24 months, first atubble with 23 months, second atubble with 23 months, third atubble 
with 23 months, fourth stubble with 23 month*, and fifth stubbie with 23 months.
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Apptndli Table 3. A Partial Simplex Tablaau for Computing Optima Programs, Medium Slta fanaa, Sugarcane Rotation 
(18, 13, 13, 13, 13, 13), Waatam Raglon of tha Cantral Flataau of Coata Rica 1/
P P P






1 Value Dollara -178.11
4 Labor - January Houra




9 June Houra 65.7
10 July Houra 9.0
11 Auguat Houra 6.1
12 Saptenber Houra 22.3
13 Oc tober Houra 17.8
14 November Houra 17.9
15 December Houra
16 Plant cane Acrea -.125 1.
17 Pirat atubble Acrea -.125 1.
IB Second atubble Acrea -.125
19 Third atubble Acres -.125
20 Fourth atubble Acrea -.125
21 Fifth atubble Acres -.125
22 Sixth atubble Acrea -.125
23 Seventh atubble Acres -.125
field.
35 Plant cane Ton -58.4
36 First atubble Ton
37 Second atubble Ton
38 Third atubble Ton
39 Fourth atubble Ton
40 Fifth atubble Ton
42 Rotation plant cane Acrea -1. 1.
43 Rotation flrat atubble Acrea -1.
44 Rotation second atubble Acres
45 Rotation third atubble Acres
46 Rotation fourth stubble Acrea
47 Rotation fifth atubble Acrea
48 Rotation sixth atubble Acres
(Contlnuad)
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Appendix Table 3. (Continued)
P P P P P P
Row 5 6 7 : 8 9 10
Ho, : Second Third Pourth rifth Sixth Seventh
•tubble stubble ■tubbl* •tubble ■tubbl* •tubble







10 9.0 9.0 9.0 9.0 9.0
11 10.6 10.6 10.6 10.6 10.6
12 18.5 18.5 18.5 18.5 18.5
























\ f Plant cane la cut with 18 months, fLrat atubble with 13 months, second stubble with 13 months, third atubble with 
13 months, fourth atubble with 13 months, and fifth atubble with 13 months.
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Appendix Table 4* A  Partial Slaplex Tableau for Computing O p t l a m  Programs. Medium Sice Parma, Sugarcane Rotation 























1 Value Dollars -178.11 -87.40
4 Labor - January Houra
3 February Houra 13.1
6 March Houra
7 April Houra 63.7
8 May Houra 20.1
9 June Houra
10 July Houra 9.0 9.0
11 Auguat Houra 6.1 10.6
12 September Houra 22.3 18.5
13 October Houra 17.8 18.4
14 November Houra 17.9
13 December Houra
16 Plant cane Acrea -.10 1.
17 Flrat atubble Acres -.10 1.
18 Seeond atubble Acrea -.10 1.
19 Third atubble Acrea -.10 1.
20 Fourth atubble Acrea -.10
21 Fifth atubble Acrea -.10
22 Sixth atubble Acres -.10
23 Seventh atubble Acrea -.10
24 Eighth atubble Acrea -.10
23 Ninth atubble Acrea -.10
Yields
37 Plant cane Ton -58.4
38 Flrat stubble Ton
39 Second atubble Ton
40 Third atubble Ton
41 Fourth atubble Ton
42 Fifth stubble Ton
44 Rotation plant cane Acrea -1. 1.
45 Rotation flrat atubble Acrea -1. 1.
46 Rotation aecond atubble Acres -1. 1.
47 Rotation third atubble Acrea -1.
48 Rotation fourth atubble Acrea
49 Rotation fifth atubble Acrea
50 Rotation sixth atubble Acrea
51 Rotation seventh stubble Acrea
52 Rotation eighth atubble Acrea
(Continued)
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Appendix Table 4. (Continued)
? P F F P P
low 7 : 8 9 10 11 12
Mo. Fourth Fifth Sixth 8«v*nth Elfhth Ninth
•tubbl. •tubbl. •tubbl. •tubbl. •tubbl. •tubbl.







10 9.0 9.0 9.0 9.0
11 10.6 10.6 10.6 10.6
12 18.5 18.5 18.5 18.5




























1/ Plant cane ie cut with 24 aontha, flrat atubble with 21 aontha, aecond atubble with 16 aontha, third atubble with 
19 aontha! fourth atubble with 14 month*-, and fifth atubble with 13 aontha.
Appendix Table 5. Estimated Cost Per Unit for Selected Items of Equipment, Western Region of the










New Used new cost New Used
Hours - - - Tears - - - Percent - - 1969 - -
Tractor 56 Hp. 1,564 10 5 80 1/ 6,042 3,675
Wagon
sugarcane 4 tons 400 12 80 596
Wagon coffee 285 12 80 1,200
Disk plow 2-blades 180 11 80 564
Middle buster 1-row 128 15 80 207
(Continued)
Appendix Table 5. (Continued)








Tractor .39 .15 .31 .33 1.18
Wagon
sugarcane .12 .06 .10 -- .28
Wagon coffee .35 .17 .28 -- .80
Disk plow .28 .13 .23 -- .64
Middle buster .11 .06 .09 .26
_1 / Used 66 percent.
2/ Depreciation of machinery per hour = _____ Purchase price_____
Total hours of useful life
3/ Total annual interest = Purchase price x 8 percent
2
Interest per hour of use = Total annual interest
Average hours of annual use
4/ Repair cost per hour = Purchase price x total repairs as a percent of new cost
Total hours of machine life
i n00
Appendix Table 6. Effects on Farm Enterprise Organizations and Income of Selected Changes in Coffee
Prices at a Given Sugarcane Price of $7.47 Per Ton, Medium Size Farms, Lower
Altitude, Western Region of the Central Plateau, Costa Rica, 1970 If
Item Unit Coffee price per "fanega"$26.00 $28.00 $30.00 $32.00 $34.00 $36.00 $38.00
Cropland use
Total acre 35.0 35.0 35.0 35.0 35.0 35.0 35.0
Sugarcane acre 30.0 29.1 27.3 15.6 14.7 11.6 9.9
Coffee acre 5.0 5.9 7.7 19.4 20.3 23.4 25.1
Corn acre -- -- -- — -- -- --
Beans acre ^ -- --- — -- --- --
Total production
Sugarcane ton 1,421.7 1,379.5 1,297.4 738.1 697.7 550.3 468.7
Coffee fan. 65.7 77.3 99.8 253.4 264.5 305.0 327.4
Com cwt. -- -- — -- --
Beans cwt. --- --- — - — - --- -- - - -
Labor
Regular no. 3.6 3.6 3.7 4.8 4.9 5.2 5.6
Uhused
January hours -- — -- — -- —
February hours -- — — — -- —
March hours -- — — -- — 196.5 353.6
April hours — — -- 68.3 317.7 504.0
May hours ------- — — — — ------- -------
June hours 24.0 — — — ------- ------- 36.3
July hours 325.9 304.8 310.4 348.6 351.4 361.4 403.3
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hours 189 355 586 4,144 4,410 5,382 5,750
January hours 1,058.4 1,120.3 1,178.4 742.8 702.1 553.8 471.7
February hours 971.5 983.4 944.3 678.0 658.7 588.5 501.3
March hours 933.0 908.8 799.4 53.8 -- — --
April hours 1,124.3 1,085.0 946.1 — -- --
May hours 1,450.4 1,419.0 1,295.4 453.7 393.0 171.1 --
December hours — -- -- -- — -- --
Total 5,537.6 5,516.5 5,163.6 1,928.3 1,753.8 1,313.4 973.0
perating capital dollars 12,294 12,336 12,418 12,978 13,018 13,166 13,247
etums to land and management dollars 5,964 6,110 6,276 6,487 7,003 7,605 8,249
\J Alternative III, plant sugarcane and four stubbles harvested every eleven months (11, 11, 11, 11, 
U ).
Appendix Table 7. Effects on Farm Enterprise Organization and Income of Selected Changes in Coffee
Prices at a Given Sugarcane Price of $7.97 Per Ton, Medium Size Farms, Lower
Altitude, Western Region of the Central Plateau, Costa Rica, 1970 If
Coffee price per "fanega"
Item Unit $26.00 to 
$28.00 2/ $30.00 $32.00 $34.00 $36.00 $38.00
Cropland use
Total acre 35.0 35.0 35.0 35.0 35.0 35.0
Sugarcane acre 30.0 29.1 27.3 15.6 14.7 11.6
Coffee acre 5.0 5.9 7.7 19.4 20.3 23.4
Corn acre -- -- -- -- —
Beans acre - - - . . . -- - - - ---
Total production
Sugarcane ton 1,421.7 1,379.5 1,297.4 738.1 697.7 550.3
Coffee fan. 65.7 77.3 99.8 253.4 264.5 305.0
Com cwt. -- -- —  ̂m m --
Beans cwt. -- -- -- — - - -
Labor
Regular no. 3.6 3.6 3.7 4.8 4.9 5.2
Unused
January hours — — -- — —
February hours — -- — — --
March hours — — — 196.5
April hours — — ---- — 68.3 317.7
May hours — — — — ----
June hours 24.0 ---- — — ----
July hours 325.9 304.8 310.4 348.6 351.4 361.4
August hours 327.7 311.2 325.8 425.2 432.4 458.6
(Continued)
Appendix Table 7. (Continued)
Coffee price per "fanega"
Item Unit $26.00 to 
$28.00 1/ $30.00 $32.00 $34.00 $36.00 $38.00
September hours 18.6 6.6 29.9 189.1 200.5 242.5
October hours -- — — -- -- --
November hours -- — — -- --
December hours 288.5 169.5 -- — --
Seasonal
Harvest coffee hours 189 355 586 4,144 4,410 5,382
Harvest sugarcane
January hours 1,058.4 1,120.3 1,178.4 742.8 702.1 553.8
February hours 971.5 983.4 944.3 678.0 658.7 588.5
March hours 933.0 908.8 799.4 53.8 -- ---
April hours 1,124.3 1,085.0 946.1 -- ---
May hours 1,450.4 1,419.0 1,295.4 453.7 393.0 171.1
December hours -- -- -- --
Total 5,537.6 5,516.5 5,163.6 1,928.3 1,753.8 1,313.4
Operating capital dollars 12,294 12*336 12,418 12,978 13,018 13,166
Returns to land
and management dollars 6,675 6,955 7,124 7,363 7,880 8,490
1! Alternative III, plant sugarcane and four stubbles harvested every eleven months (11, 11, 11, 11, 
11).
2/ Enterprise combinations did not change as prices varied between $26.00 and $28.00 per "fanega"
of coffee. Returns to land and management, however, were computed at $26.00 per "fanega".
Appendix Table 8. Effects on Farm Enterprise Organization and Income of Selected Changes in
Sugarcane Prices at a Given Coffee Price of $34.00 Per Fanega, Medium Size Farms,
Lower Altitude, Western Region of the Central Plateau, Costa Rica If
Sugarcane price per ton
Item Unit $3.00 to 
$4.00 1/
$5.00 to
$6.00 $7.00 $8.00 $9.00 $10.00
Cropland use
Total acre 35.0 35.0 35.0 35.0 35.0 35.0
Sugarcane acre ---- 7.9 11.6 15.6 29.1 30.0
Coffee acre 27.5 27.1 23.4 19.4 5.9 5.0
Corn acre ---- ---- ---- ---- ---- ----
Beans acre 7.5 - - - ---- -  -  -
Total production
Sugarcane ton ---- 376.3 550.3 738.1 1,379.5 1,421.7
Coffee fan. 358.3 352.7 305.0 253.4 77.3 65.7
Corn cwt. ---- ---- M a w ---- ----
Beans cwt. 87.1 ---- m  M  a — - . . .
Labor
Regular no. 6.0 6.0 5.2 4.8 3.6 3.6
Unused
January hours — m  *  « ---- ---- ---- ----
February hours — «» mm m ---- ---- ----
March hours 852.0 531.7 196.5 M  M  a ---- ----
April hours 1,126.2 715.3 317.7 ---- ---- ----
May hours 512.2 194.0 ---- ---- ■—  ~ ----
June hours 37.5 77.4 ---- ---- ---- 24.0
July hours 351.0 450.7 361.4 348.6 304.8 325.9
August hours 474.0 567.0 458.6 425.2 311.2 327.7
(Continued)
Appendix Table 8. (Continued)
Sugarcane price per ton
Item Unit $3.00 to 
$4.00 2/
$5.00 to 
$6.00 2/ $7.00 $8.00 $9.00 $10.00
September hours 350.2 369.4 242.5 189.1 6.6 18.6
October hours -- --
November hours -- -- -- -- --
December hours -- — -- -- 169.5 288.5
Seasonal
Harvest coffee hours 6,162 6,167 5,382 4,144 355 189
Harvest sugarcane
January hours m » mm 378.6 553.8 742.8 1,120.3 1,058.4
February hours -- 402.4 588.5 678.0 983.4 971.5
March hours -- --- -- 53.8 908.8 933.0
April hours -- — -- — 1,085.0 1,124.3
May hours -- — 171.1 453.7 1,419.0 1,450.4
December hours — -- -- -- —
Total 781.0 1,313.4 1,928.3 5,516.5 5,537.6
Operating capital dollars 10,775 13,340 13,166 12,978 12,336 12,294
Returns to land
and management dollars 5,688 5,907 6,736 7,385 8,685 10,087
If Alternative III, plant sugarcane and four stubbles harvested every eleven months (11, 11, 11, 11, 
11).
2/ Enterprise combinations did not change as prices varied between $3.00 and $4.00 and between $5.00
and $6.00 per ton of sugarcane. Returns to land and management, however, were computed at $3.00
and $5.00 per ton, respectively.
Appendix Table 9. Effects on Farm Enterprise Organization and Income of Selected Changes in
Sugarcane Prices at a Given Coffee Price of $36.00 Per "Fanega", Medium Size Farms,
Lower Altitude, Western Region of the Central Plateau, Costa Rica, 1970 If
Sugarcane price per ton
Item Unit $3.00 to 
$4.00 y
$5.00 to . 
$6.00 1/ $7.00 $8.00 $9.00 $10.00
Cropland use
Total acre 35.0 35.0 35.0 35.0 35.0 35.0
Sugarcane acre ---- 7.9 9.9 14.7 27.3 29.1
Coffee acre 27.5 27.1 25.1 20.3 7.7 5.9
Corn acre — — ---- — —
Beans acre 7.5 — ---- ---- —
Total production
Sugarcane ton 376.3 468.7 697.7 1,297.4 1,379.5
Coffee fan. 358.3 352.7 327.4 264.5 99.8 77.3
Com cwt. — — — — ---- «  • *
Beans cwt. 87.1 — — — - - - W
Labor
Regular no. 6.0 6.0 5.6 4.9 3.7 3.6
Unused
January hours — — — ---- —
February hours — — — — — —
March hours 852.0 531.7 353.6 — ---- —
April hours 1,126.2 715.3 504.0 68.3 ---- ----
May hours 512.2 194.0 . . . ---- — —
June hours 37.5 77.4 36.3 ---- — —
July hours 351.0 450.7 403.3 351.4 310.4 304.8
August hours 474.0 567.0 509.4 432.4 325.8 311.2
(Continued)
Appendix Table 9. (Continued)
Sugarcane price per ton
Item Unit $3.00 to 
$4.00 1/
$5.00 to 
$6.00 2/ $7.00 $8.00 $9.00 $10.00
September hours 350.2 369.4 302.0 200.5 29.9 6.6
October hours -- -- — --
November hours -- -- -- -- --
December hours -- -- -- -- 169.5
Seasonal
Harvest coffee hours 6,162 6,167 5,750 4,410 586 355
Harvest sugarcane
January hours -- 378.6 471.7 702.1 1,178.4 1,120.3
February hours -- 402.4 501.3 658.7 944.3 983.4
March hours -- -- — 799.4 908.8
April hours -- -- -- --- 946.1 1,085.0
May hours -- -- -- 393.0 1,295.4 1,419.0
December hours -- — --
Total -- 781.0 973.0 1,753.8 5,163.6 5,516.5
Operating capital dollars 10,775 13,340 13,247 13,018 12,418 12,336
Returns to land
and management dollars 6,404 6,613 7,373 7,901 8,860 10,219
1/ Alternative III, plant sugarcane and four stubbles harvested every eleven months (11, 11, 11, 11, 
11) .
2/ Enterprise combinations did not change as prices varied between $3.00 and $4.00 and between $5.00
and $6.00 per ton of sugarcane. Returns to land and management, however, were computed at $3.00
and $5.00 per ton, respectively.
Appendix Table 10. Effects on Farm Enterprise Organization and Income of Selected Changes in Coffee
Prices, at a Given Sugarcane Price of $7.47 Per Ton, Medium Farms, Higher










Total acre 35.0 35.0 35.0 35.0
Sugarcane acre 24.5 22.1 18.3 8.0
Coffee acre 10.5 12.9 16.7 27.0
Corn acre -- -- -- --
Beans acre --- --- --- » ̂ »
Total production
Sugarcane ton 671.9 605.6 501.5 221.0
Coffee fan. 137.2 168.7 218.1 351.2
Corn cwt. -- -- -- --
Beans cwt. -- -- --- - - -
Labor
Regular no. 2.2 2.8 3.7 6.0
Unused
January hours -- -- -- --
February hours -- --
March hours -- -- 216.0 797.9
April hours -- -- 53.8 904.6
May hours -- -- — 550.0
June hours 111.6 124.8 145.4 201.0
July hours 148.8 197.6 274.3 481.0
August hours 183.7 244.6 340.3 598.2
(Continued)









September hours « a  — 63.5 163.3 432.1
October hours — -- -- --
November hours -- --
December hours — -- -- -—
Seasonal
Harvest coffee hours 2,392.0 2,931.0 3,779.0 6,064.0
Harvest sugarcane
January hours 759.0 684.2 566.5 249.7
February hours 584.3 526.7 436.1 192.2
March hours 137.4 -- -- --
April hours 462.9 262.0 --
May hours 334.1 204.2 --
December hours 621.0 559.8 463.5 204.3
Total 2,898.7 2,236.9 1,466.1 646.2
Operating capital dollars 12,554 12,669 12,849 13,334
Returns to land and management dollars 3,584 4,220 4,641 5,319
1/ Alternative VIII, plant sugarcane is harvested with 24 months, first stubble with 21 months, 
second stubble with 16 months, third stubble with 19 months, fourth stubble with 14 months, and 
fifth stubble with 13 months.
2/ Enterprise combinations did not change as prices varied between $32.00 and $38.00 per "fanega"
of coffee. Returns to land and management, however, were computed at $32.00 per "fanega".
Appendix Table 11. Effects of Farm Enterprise Organization and Income of Selected Changes in Coffee
Prices, at a Given Sugarcane Price of $7.97 Per Ton, Medium Farms, Higher










Total acre 35.0 35.0 35.0 35.0
Sugarcane acre 30.4 24.5 18.9 8.0
Coffee acre 4.6 10.5 16.1 27.0
Corn acre ----- ---- ----
Beans acre ----- ---- — ----
Total production
Sugarcane ton 833.8 671.9 519.3 221.0
Coffee fan. 60.4 137.2 209.7 351.2
Corn cwt. — — — —
Beans cwt. — — — —
Labor
Regular no. 1.9 2.2 3.5 6.0
Unused
January hours - - - — ---- ----
February hours — ---- ----
March hours 179.2 797.9
April hours — — ---- 904.6
May hours — — 550.0
June hours 234.7 111.6 141.9 201.0
July hours 184.6 148.8 261.2 481.0
August hours 190.0 183.7 324.0 598.2
(Continued)
Appendix Table 11. (Continued)
Price of coffee per "fanega"
Item Unit $26.00 $28.00 $30.00 $32.00 to $38.00 1/
September hours m. w w ww w 146.3 432.1
Oc tober hours -- -- --
November hours -- -- -- --
December hours -- --- --
Seasonal
Harvest coffee hours 520.0 2,392.0 3,635.0 6,064.0
Harvest sugarcane
January hours 770.6 759.0 586.6 249.7
February hours 518.2 584.3 451.6 192.2
March hours 266.4 137.4 — --
April hours 747.1 462.9 — --
May hours 444.7 334.1 34.8 --
December hours 770.6 621.0 479.9 204.3
Total 3,517.6 2,898.7 1,552.9 646.2
Operating capital dollars 12,274 12,554 12,818 13,334
Returns to land and management dollars 4,279 4,531 4,895 5,429
If Alternative VIII, plant sugarcane is harvested with 24 months, first stubble with 21 months, 
second stubble with 16 months, third stubble with 19 months, fourth stubble with 14 months, and 
fifth stubble with 13 months.
7J Enterprise combinations did not change as prices varied between $32.00 and $38.00 per ''fanega"
of coffee. Returns to land and management, however, were computed at $32.00 per "fanega".
Appendix Table 12. Effects on Farm Enterprise Organization and Income of Selected Changes in
Sugarcane Prices, at a Given Coffee Price of $34.00 Per "Fanega", Medium Farms,









Total acre 35.0 35.0 35.0
Sugarcane acre -- 8.0 18.9
Coffee acre 27.5 27.0 16.1
Com acre -- -- --
Beans acre 7.5 --
Total production
Sugarcane ton -- 221.0 519.3
Coffee fan. 358.3 351.2 209.7
Com cwt. -- -- ---
Beans cwt. 87.1 -- ---
Labor
Regular no. 6.0 6.0 3.5
Unused
January hours m «» m -- --
February hours -- —-~ --
March hours 852.0 797.9 179.2
April hours 1,126.2 904.6 --
May hours 512.2 550.0 —
June hours 37.5 201.0 141.9
July hours 351.0 481.0 261.2
August hours 474.0 598.2 324.0
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September hours 350.2 432.1 146.3
October hour 8 -- --
November hours -- -- » M «
December hours -- -- « « m
Seasonal
Harvest coffee hours 6,162.0 6,064.0 3,635.0
Harvest sugarcane
January hours -- 249.7 586.6
February hours 192.2 451.6
March hours -- ... ...
April hours -- ...
May hours -- 34.8
December hours -- 204.3 479.9
Total -- 646.2 1,552.9
Operating capital dollars 10,775 13,334 12,818
Returns to land and management dollars 5,688 5,696 6,788
1/ Alternative VIII, plant sugarcane is harvested with 24 months, first stubble with 21 months, 
second stubble with 16 months, third stubble with 19 months, fourth stubble with 14 months, and 
fifth stubble with 13 months.
2/ Enterprise combinations did not change as prices varied between $3.00 and $5.00 and between
$6.00 and $9.00 per ton of sugarcane. Returns to land and management, however, were computed at
$3.00 and $6.00 per ton, respectively.
Appendix Table 13. Effects on Farm Enterprise Organization and Income of Selected Changes in
Sugarcane Prices, at a Given Coffee Price of $36.00 Per "Fanega", Medium Farms,
Higher Altitude, Western Region of the Central Plateau, Costa Rica, 1970 If
Price of sugarcane per ton





Total acre 35.0 35.0
Sugarcane acre -- 8.0
Coffee acre 27.5 27.0
Corn acre -- --
Beans acre 7.5 -—
Total production
Sugarcane ton -- 221.0
Coffee fan. 358.3 351.2
Com cwt. -- ...
Beans cwt. 87.1
Labor
Regular no. 6.0 6.0
Unused
January hours -- --
February hours -- --
March hours 852.0 797.9
April hours 1,126.2 904.6
May hours 512.2 550.0
June hours 37.5 201.0
July hours 351.0 481.0
August hours 474.0 598.2
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Appendix Table 13. (Continued)
Item Unit
Price of sugarcane per ton 
$3.00 to $7.00 to










































X! Alternative VIII, plant sugarcane is harvested with 24 months, first stubble with 21 months, 
second stubble with 16 months, third stubble with 19 months, fourth stubble with 14 months, and 
fifth stubble with 13 months.
2! Enterprise combinations did not change as prices varied between $3.00 and $6.00 and between
$7.00 and $10.00 per ton of sugarcane. Returns to land and management, however, were computed
at $3.00 and $7.00 per ton, respectively.
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